
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : //books . google . com/| 



Digitized by 



Google 



Digitized by 



Google 



fi^yW/o/, 



oT< 



Digitized by 



Google 



Digitized by 



Google 







EXPERIMENTS 

UPON 

VEGETABLES, 

DISCOVERING 

Their great Power of purifying the 
Common Air in the Sun-fhine, 

A ND O F 

Injuring it in the Shade and at Night. 

TO WHICH, 18 JOINED, 

. A new Method of examining the accurate 
Degree of Salubrity; of the Atmofphere. 
4afv 

By JT)HN INGEN-HOUSZ, 
Counfcllor of the Court and Body Fhyfician 
to their Imperial and Royal Majesties, 
r. R. S. &c. &c. . 



"^ L O N D O N: 

Printed for P. E L M S L Y, in the Strand; 
and H. PAYNE, in Pall Mall. 1779. 



Digitized by 



Google 



" BotiH^y ? .- }? 



'500'3> 







Digitized by 



Google 



TO. 

Sir JOHN PRINGLE, Bart. . 

Phyfician to his Britannic Majefty, 
late Prefident of the Royal So- 
ciety, Member of the Royal Aca- 
4enjy of Paris, &c. 3cc. 



SIR, 

\ GRATEFUL remembrance of 
'^ -^ paft fervices is as juft a tri- 
bute due to thofe from whom they 
are received as the acquitting of a 
debt contraded in any other manner. 
If it is not in the power of a man 
to make a returjj fuitable to the be- 
nefits received, be is, however, in 
a a duty 
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duty tound to fhe^, by the beil 
rnethpd in his power, a thankful 
Jieart to his benefa6tof . 

Ingratitude was by the ancient 
Qreeks held as a crime of the 
blackeft dye, as tending diredlly to 
deftroy the motives of mut\ial be- 
jievplence, and to diflblve the ties of 
friehdfliip, that fource of human 
happinefs, without which life itfelf 
is fcarcely worth enjoying. 

The ungrateful, confcious of his 
rnifbehaviour, and looking upon his 
benefa6lor as upon a judge who' has 
pronounced a juft and fevere fen- 
tence upon him, endeavours to find 
reafon for breaking off with him ; 
while. his benefactor, looking upon 
th§ ungrateful as upon a morifter 

vnworthy 
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miworthy of his regard, is induced 
to (hut, for the future, his heart 
againft others. 

No man upon earth can have 
ftronger reafons for a due fenfe of 
gratitude than I acknowledge to 
you. You heflo wed many civilities 
upon me, who had never been in 
the way of doing you any fervice' 
whatever. You granted me your 
vfriendlliip almoft as foon as I was 
acquainted with you. You encou- 
ragec} my eagefnefs for improving 
myfelf in medical knoxyledge, by 
comiTiunicating to me what you had 
learned by a laborious life ; by that 
experience which an afliduous and 
moil attentive z^al^befto wed in the 
care of the great iwilitary hofpitals in 
a 3 the 
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the time of war, and a moft Hic- 
cefsful private pradtice, had aflForded 
you, and of which your celebrated 
work upon ^be Dif cafes of the Army 
will 'be an honourable and everlaft- 
ing teftimony, as well as a real be- 
nefit, to the lateft pofterity. 

You always gave me, with the 
greateft jfincerity, your advice in 
what manner, and in whofe com- 
pany, I could moft improve myfeif 
in the various branches of medicine 
and natural knowledge which I took 
a delight to cultivate. 

It was you, sir, who, among 
thofe many refpedlable and learned 
men, whofe conftant friendfhip 
towards me has made an indelible 
and grateful impreiEon on my mind, 

<on- 
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contributed principally to that par- 
ticular happinefs I enjoyed during 
fo many years in this iiland; that 
felicity which a free and indepen- 
dent man finds in the purfuit of 
knowledge and wifdom in the fo- 
ciet'y arid friendly intercourfe of 
thofe who have diftinguiftied thera- 
felves by their learning. 

But, siK, among the many obli-, 
gations which I owe you, there is 
one of fuch importance, that the 
very thought bf it ftrikes me with 
reverence arid witk ^e deepeft fenfe 
of gratitude fosr y6u. You did me 
a fetvice which I cannot forbear to 
metltion ; though I know that yoiir 
mwidefty would hardly permit me to 
a 4 exprefs 
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exprefs the true fituation of my 
mind in that refpe(5t. 

Permit me, sir, tQ.leave behind 

.me fome public teftimony of my ire- 

fpedtful gratitude to ' you, as: the 

only, though fmall, return I can 

make you ; the only way by which 

1 can publicly fhew, that the unfa- 

licited favours fo generoufly be- 

flowed upon a foreigner, who could 

not claim the leaft merit with you, 

have made fo ftroog: an impreflxon 

on my mind as no time is able to 

weaken. You haye.recommejidQd 

me, SIR, withput my foliciting any 

favour from you, to thpfe Auguft 

Sovereigns who are ftill th^ fupport 

oftheilluftrious House of Austria; 

thofe 
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thoTe powerful Monarchs whofe gra-^ 
cioufnefs, benevolence, ahd ma^nani*' 
mity, equal the fupreme grandeur of 
their ftation. Thefe Auguft Sove- 
reigns^after having fuflfered fo many 
repeated lofles by that dreadful dif- 
eafe the Small-pox, refolved at laft to 
check that terrible havock in their 
illuftrious Family, and ordered their 
. Ambafladoi' to fend to their Court a 
phyfician from this ifland, capablfe 
of fulfilling' the important truft of 
faving, by means of inoculation, the 
remainder of the Royal OjflFspring, 
which had as yet efcaped the infec-* 
tion. . Being confult^d on the choice 
of a proper perfon, you propofed 
me without hefitation, and thus 

opene^ 
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opened to me a wide door to tmO* 
luments and honours^ 

After having been fo ptlblicly and 
fo honourably called from a diftant 
country to the moft generous and 
powerful Monarchs; and after hav- 
ing ccaitributed to the tranquiDity 
and happinefs of £o many illuftrious 
Princes, who, being educated undef 
the maternal care of the moft vir- 
tuous Princess, are become highly 
important to mankind, and have 
filled the world with a well-founded 
confidence to fee its happinefe 
promoted by their means ; What- 
ever advantage or reputation I have 
acquired from fuch a flattering ap- 
3 pointment, 
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pointment, I derive it all from yotif 
friendftiip. 

My earneft delire of not quitting 
this country without leaving you 
fome public teftimony of my real 
fentiments towards you, excited me 
to hurry this work to the prefs 
without having time enough to 
finifti it as I defired. If it had been 
in my power to have fpent the en- 
fuing winter in this country, I might 
poffibly have made it more worthy 
your patronage, and of appearing 
in the world under your aufpices. 
I prefent it to you imperfedl as it is ; 
and beg of you to look upon it only 
as a public mark of my refpedt and 
gratitude, which I fhall fetain iii full 

force 
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force to the end of my life, and 
with which I have the honour o£ 
fubfcribing myfelf, 



S I Ry 



Your very much obliged 



and faithful friend and fervant. 



J. INGEN-HOUSZ. 

London, 
Oaoberi2, 1779. 
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PREFACE. 



THE common air, that element 
in which we live, that invi- 
lible fluid which furrounds the 
whole earth, has never been fb 
much the object of contemplation 
as it has in our days: it never en- 
gaged fo much the attention of the 
learned as it has of late years. This 
fluid, diffufed every where, fbe 
breath of life ^ deferves fo much the 
more the attention and inveftigation 
of philofophers, as it is the only 
fubftance without which we can 
fcarce fublift alive a Angle moment, 
and whofe good or bad qualities 
have the greateft influence upon 

our 
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our conftitution. The moft a<5live 
poifons which are known do not 
fo quickly deftroy the Ufe of an ani- 
mal as the _want of air^ or the 
breathing of it when it is rendered 
highly noxious. It will appear in 
this work, 'that thofe very plants, 
which, influenced by the light of 
the fun, repair the injury done to 
this fluid, by the breathing of ani-- 
malS) and by many other caufes, 
may, in diflferent circumftances, poi- 
fon fo much this very element, as 
to render it abfolutely unfit for re-r 
fpiration, and, inftead of keeping up 
life, to extinguilh it in a moment. 
Therefore this univerfally-diffufe4 
element deferves not wily the pur- 
fuit of philofophers, but claims 
more immediately the attention of 
thofe w;hofe profeffionit is to prejferve 
health and to euie difeafes. I have 

beftowed 



Digitized by 



Google 



[ XV 3 
l)eftow6d fome labour upon this 
fubjedt, both as a philofopher an4 
as a phyfician. 

When I firft found in the works 
pf that excellent phjlofopher and 
inventive genius, the reverend Dr. 
prieftley, his important difcovery, 
^hat plants .wonderfully thrive in 
putrid air; and that the vegetation 
pf a plant could correct air fouled 
])j the burning of a candle, and re- 
flore it again to its former purity 
^nd fitnefs for fupporting flame, 
and for the relpiration of animals ; 
I was ftruck with admiration : and I 
could not read afterwards, but with 
a kind of extafy, the application 
which Sir John Pringle made of 
this difcovery in his elaborate di{^ 
eourfe, delivered at the Royal So- 
ciety in November 1773, when he 
f:pnferred," as prefident of that 

learned 
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learned Body, the annual prize me-^ 
dal upon Dr. Prieftley, decreed ta 
him as an honourable teftimony of 
their approbation of the fuccefsful 
labours beftowed by him upon the 
do(5trine of air. " From thefe difco- 
^^ veries," fays he, " we are aflured, 
^^ that no .vegetable grows in vain, 
^^ but that, from the oak of theforeft 
^^ to the grafs in the field, every in- 
^^ dividual plant is ferviceable to 
" mankind ; if not always diftin- 
^^ guifhed by fome private virtue, 
^' yet making a part of the whole, 
" which cleanfes and purifies our 
" atmofphere. . In this the fragrant 
^^ rofe and deadly night-lhade co- 
^^ operate: nor is the herbage, nor 
*/ the woods that flourifh in the 
^^ moft remote and unpeopled re- 
^Vgions, unprofitable to us, nor we 
"to them; confidering how con-^ 

'' ftantly 
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^^ ftantly the winds convey to them 
*^ our vitiated air for our relief, and 
^^ for their notlriflimenf. And if 
^^ ever thefe falutary gajes rife to 
^^ ftorms and hurricanes, kt us ftill 
*^ ti-ace and revere the ways of a be- 
^^ neficent Being, who not fortui- 
^^ toufly, but with delign^ not in 
" wrath, but in mercy^ thus Ihakes 
" the waters and the air together, to 
•^ bury in the deep thofe putrid and 
*^ peftilential effluvia which the ve* 
" getables upon the face of the 
" earth had been infufficient to con- 
'* fume," 

Since I read that elegant difcourfe, 
1 have wiflied that fome induftribus 
philofopher would beftow his labour 
in tracing Nature in its operations, 
and in difcovering the manner in 
which the vegetable kingdom i^ 
fubfervient to the animal, in cor- 
b redling 
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redlifig the mafs of air contaminated^ 
by their refpiration, and perhaps 
too by their perfpirat^on. The fol- 
lowing pages will fhew, whethei* 
the pains I took, in the coiirfe of this 
fummer, to inveftigate this impor- 
tanj: fubjeft, have been attended with 
fpme degree of fuccefs. I am far 
from, thinking that I have difco- 
yered the whole of thi^ fahitary 
operation of tlxe vegetablekingdom ; 
butl cfaahOt but flatter myfelf, that 
Irhava !at ieaft proceeded a ftep far- 
ther tlx3ii others, and opened a new 
path for penetrating deeper into this^ 
my fteriows' labyrinth. 
, Among the various ufeful difco- 
yeries.with which Dr. Prieftley has 
already enriched, and ftill continues 
tQ enrich, natural kno\yledge,. none^ 
in my opinion, are of paore import^ 

anc€! 
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fttice than thofe he made upon the 
various kinds of airs. 

The difcovery of that wonderful 
aerial fluids which in purity and fit- 
nefs for refpiration fo far exceeds 
the beft atmofpheric air, that an ani- 
mal may protraca its life in it five 
times longer than in the beft com- 
mon air, excites fo much the greater 
admiration, as he found it firft in 
fuch bodies which by their nature 
muft have been fufpe6ted to conceal 
rather within their fubftance dele- 
terious qualities, fuch as calcined 
mercury and red precipitate. He 
has given to this air the very proper 
appellation of depbhgijiicated air^ or 
air deprived of that inflammable 
principle which is the chief ingre- 
dient that renders our afmofphepc 
a^ir fpore or lefs impure, and thus 
more or lefs fit for refpiration. 

b 2 His 
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liis difcbVery of that pectiliai? 
Quality which nitrons aii" poflefles, of 
fleftroying t>r beiiig deftroyed by 
common air in propoition to its pu-^ 
lity, is one of th(»fe &y%ntionS 
whofe utility will be inOrfe ^nd tnoii^ 
confjAciiOvi^ when it fliall hitfe vith^ 
dergortfe all the imjflrGvenii^ls of 
which it is fufce^ible. Let ft be 
mentioned to his honOfUrj that his 
candoar and modefty haVfe inade 
him tindfer-rate the vaiufe <if this 
Tiieftii produdtiott of his inqtiiriesj 
tyhen he fays, in his laft work, in-* 
titled. Experiments and Obfervations 
relating ti> viarious Branches of Na^ 
tural P'bibfopbyy with a Continuation 
t>f the Obfervations of Air, p. i2569/ 
** When I firfl: difcdVered the pro-* 
*< perty of nitrous air as a teft of 
•* the whdtefomenefs of commdni. 
•* air, I flattered myfelf that it might 

« bei 
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«* and, particularly^ that the air qf 
M ^ant places and countries might 
^* b^ brought and.cxamined together 
** with great eafe and fatisfa<Stion ; 
i< but { own, that hitherto I have 
<' rather been difappointed in my 
<< expe(St3tiQn from it.** A,nd he 
concludes thus: <* I have frequently 
V taken the qpen air in the i;noft 
<< expofed places in this country, at 
** different times of the year, and in 
«< diflfefent ftates of the weather^ 
<* &c.; but never found the differ- 
<< ence fp great as the inaccuracy^ 
♦^ arifing from the method of 
f* making the trial, mjgh^ ^afily^ 
<^ amount to or exceed.'* 

Since I faw the manner of putting 

4iffer^nt airs to the nitrous teft, 

which Abb^ Foi\tana now makes 

il|e of, arid which I have in my in- 

b ^ quiries 
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quiries for the moft part imitated, X 
cannot but thftik more favourably 
of the importance of this difcovery 
than the author himfelf does* I 
even think with the Abbe, that, by 
uling convenient and accurate in-: 
ftruments, and by obferving to the 
greateft nicety all the manoeuvres of 
the operation conftantly in the fame 
way, we may with as much preci- 
fion judge of the degree of purity 
of common air, as we now are able 
to judge of its degree of heat and 
cold by a good thermometer. 

Indeed, by this method, even all 
the changes which the conftitution 
of the atmofphere undergoes daily, 
in the fame place, are obferved with 
fo much accuracy, that, by making 
ten obfervations with the fame air, 
the difference will fcarcely amount 

ta 
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to y^o^th of the two airs employed 
in the experiment. 

'The difcovery of Dr. Prieftley, 
that plants thrive better in foul air 
than in common and in dephlogifti- 
cated air, and that plants have a 
power of corre<5ling bad air, has 
thrown a new and important light 
upon the arrangement of this world* 
It Ihews, even to a demonftration^ 
that the vegetable kingdom is fub- 
fervient to the animal; ancl, vice 
verfay that the air, fpoiled and ren- 
dered noxious to animals by their 
breathing in it, ferves to plants as a 
kind of nourifhment. But in what 
manner this faculty of the plants is 
excited remained ftill unknown. 

There was even fome doubt left 

in the mind of many philofophers, 

whether the fadts related by Dr. 

Prieflley were not owing to fome 

b 4 par- 
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particular accident, as they had by 
no means been uniform; n^j^ had 
even been often contradictory, as hq 
himfelf candidly owns (fte vol* I. 
p, 91, &c, of Dr. Prieftley's work 
on thei fubje6t of air, and his laft 
work, p. 296^); and as Mr. Sheele 
had conftantly obferyed a contrary 
e£Fe^ frpm beans. 

Dr. Prieftley acknowleflges, p. 
299. that, by repealing (1778) 
again his experiments, tjbey proved 
to be unfavou^rable to bis former by^ 
potbejisi ^^ For,^ fays he^ ^^ whe- 
^ ther I made the experiments with 
^^ air injured by refpiratiou, the 
^^ burning of capdleis, or any other 
^' phlogiftic procefs, it did not grow 
^^ better but worfe ; and the Ipngey 
' ^^ jthe plants coijtinued in the air, 
f^ the more-phlogiftjc^ted it was.'^ 
JHe proceeds thus fartber : ^^ I have 

<^had 
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f' h»d f^veral inftg,nces pf ^ ^ 
f * being undpubtedly meliorated by 
f* this procefs, efpepally by the 
f* Ihoots of llrawberries, and fome 
f * crtljer plai}t$, which I could, by 
** bending, intixiduce into the jars 
** or phials of air fupported near 
f* them in the garden, when the 
J< roots continued in the earth.— 
f* I had other in^anpes, no lefs tm- 
f* queftionable, of common ai|r not 
f* only receiving no injury, but eveo 
f* confiderable advantage, from the 
f* procefs, having been rehdered ia 
f* fome rpeafure dephlogifticated by 
f^ it, lb as to be mpch more dimii^ 
f* niflied by nitrous air than before, 
f * a thing wh^h I was far from ex- 
** pedting.— rin moft of the cafes in 
f' which the plapts failed to me- 
f* liorate the air, tl^ey were either 
f* manifeftly Cickly, or at leaft did 

"not 
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** not grow and thrive, as they did 
^' moft remarkably in my firft ex- 
*^ periments at Leeds, the reafon of 
^' which I cannot difcover. — In 
" thole inftances in which the plants 
" grew the beft, they were, how- 
" ever, but fickly, as appeared by the 
^' leaves foon turning yellow, and 
** falling off when the leaft motion 
^^ was given to them. In fome 
^' cafes, however, as in thofe men- 
'^^ tioned in vol. I. p. 91, I faw no 
*^ j^rticular reafon why the air 
'^ Ihould not have been meliorated. 
*^ Upon the whole, I ftill think 
^^ it probable^ that the vegetation 
^^ of healthy plants, growing in fi- 
^^ tuations natural to them, has a 
^^ faliitary effe£l on the air in which 
^^ they grow. For one clear in- 
^' ftance of the hielioration of air in 
^^ thefe circiimftances fliould weigh 

^^ againft 
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^* againft a hundred cafes, in which 
*' the air is naade worfe by it.** 

Soon after, p. 305, he relates 
feveral inftances in which a plant 
had, in the fpace of feven, eight, 
ten, or more days, effedtually mend- 
ed the foul air in which it was 
made to grow. P. 309, he relates 
a fail, in which a fprig of winter 
favor y^ kept growing in a jar from 
the 1 6th of June to the 20th, had 
improved the air evidently, which 
improvement he found by three re- 
peated trials 'to be in the proportion 
of 1*275 to i.375f He relates 
another inftancc, in which air was 
jFo much improved by a fprig of 
parfley growing in it, from the 1 6th 
of June to the ift of July, that one 
meafure of it with one of nitrous 
^ir occupied only one meafure. 

After 
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After all, he concludes- wi& th« 
following words, p. 310: " When 
f* tbefe obfervations are well coufi- 
<* dered, J think it will hardly be 
*^ doubted but that there is fome-t 
^< thing in the prqcefs 0/ yegetation, 
f* or at leaft ibniething ufually at- 
" tending it, that tends tp meliorate 
f * the air, in whiqh it is carried on^^ 
** whatever be the p'Q^itnate caufe^ 
" of this e^e(^, whether it be th^ 
** plants imbibing the phlogiftiq 
** matter, as part of their nourifli* 
" ment, or whether the phlogiftor^ 
** unites with the vapour that is 
" continually ei^aled fronpi theni \ 
<* though of the two opinions \ 
" Ihould incline to the former." 

Mr. Sbeeh js fo far fropa thinking 
that air is meliorated hy plants, 
that he even maintains, that vege- 
tation has the fame effect on air 

that 
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however, that plants do not gtoW 
Iki wdl ill deffhlogifticated as ifi 
tottienoti ^r. 

At tJxfe end ^ Searoii XXXlIIj in 
WMeh 1(^ tteats of ttf^ Jpofitaimus 
im^n of ^ipbhgifticated air froM 
witter hi i^r/s^w dirculm/iances, he 
'l|)e&ks thus : ** It Vi^JJl probably be 
" iMa^n^d^ that the refult of the 
*' c&^riMerits recited in this Sec- 
** tion throws fdme uncertainty on 
« the reftdt of thoft rtcitied in thig 
** volu*h6, from which I have ton- 
** eluded^ that air is rfielicwated by 
" the vegetation of plants, efpecialiy 
** as the waterj by which thfey were 
" confined^ was fcxpOfed to the opeh 
^ airj and the fun^ in a garden. 
** To this I can only fay, that I was 
** liot th<^ aware of the efedl of 
** thefe circumftances, and that -I 

" have 
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'^ have reprefeijted the naked faSti 
^^ as I pbferved them ; and, having 
^^ no great attachtpent to any par-* 
" ticular hypothejisy I am very will- 
*^-ii^ that my reader Ihou^d draw 
"his own conclulions for himfelf/' 
Dr. Prieftley,,having- obferved that 
bubbles of air feemed to iffue fpon- 
tane<3]ufly from the ftalks and roots 
of fever al plants kepit in the water, 
fufpe6ted immediately, that perhaps 
this air, if fpund better than com- 
mon airVhad been percplated through 
the plant, and purified by leaving 
its j)hlogifton in the plant as its 
nourilliment# With: this view he 
plunged many phials , containing 
fprigs of mint' in water, laying 
them in fuch a manner^ ^s, tjiaft 
any air, which might be difcharged 
frpm the roots, would be retained 
in the phials, the^ bottoms being 

a little 
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a little elevated. In this polition 
the fprigs of mint; grew very well^ 
and in fome of t^ phials he ob-, 
ferved a quantity of air^ to be cqI- 
ledied, though very flowly ; but he 
was much difappointed^ that fome 
of the moft vigorous plants pro- . 
duced no- air at all. :.At »len§tb, 
however, from about ten. plants, ^Q 
colle(Sted, in the courfe of a week, 
about half an ounce-ineafure of air, 
which he found fo pure^ that one 
meafure of it and one^ of- nitrous, 
air occupied the fpaee .of, only ^)ne 
meafure. . . ; • . • ' ; 

This remarkable fadl contrib,\ited. 
not a little to confirm his faitlx; in 
the hypoth^fis of the puriiicatipn 
of the atmofphere by Y^g^tatioj). ;. 
but he did not 5PLJoy^ this fatjs- 
fa^ion long; for, as he found that 
.other plants of the fame fpecjes 
I produced 
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p-oduc^d iid fuch tfft^y and thatj 
irhat he thchight inbre extraordi- 
riaiyj the phials, in Which the above 
iuentioned plants had grbwnj the 
itiiide of which were covered with 
a green kind of matt«^ continued 
to yield air as well when the plants 
irere but of thfefn as they had done 
before j he wa^ cdnvinced, that the 
I<lants had ndt^ aS lie had iniagiried^ 
contributed any thing to the pro-* 
du£tion of this pure air. See tyn 
Pri^ftley's laft work, p: 3 3 7 and 3 58 . 
Thus far ^this matter was carried 
bri when I took it up in Jtme laft; 
1 muft acknowledge, that, from what 
Is above telated frorh Dr. Prieftlefs 
Works, I had little dotibt bnt . there 
was fome quality in plants^ proper 
for corredling bad air, and improv- 
ing ordinary air. My curiolity led 
me to inveftigate in what manner 

this 
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ihis dpietation is carried on^ whether 
the plants mend air by abforbing, 
AS |)art of their nouriftimentj the 
jphlogiftic matter^ and leaving thus 
the remainder of the air pure (to 
which opinion Dr. Prieftley incHnes 
the mofl) ; or whether perhaps the 
plants polTefs fome particular virtue 
iutheito unknown, by which they 
change bad air into good air, and 
good into better, which I fufpedted 
to be the cafe* 

I was not long engaged in this 
jfenquiry before I faw a moft im- 
portant fcene opened to my view : 
I obfervedj that plants not only have 
a faculty to correSf bad air infix or 
ten days^ by growing in ity as the esc-^ 
perifnents of Dr. Friefiley indicate^ 
dut that tbey perform this important 
office in a compleat manner in a few 
iours ; thai this wonderful operation. 
c is 
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-is by ffo means owing to the vegetaliHii 
of the plant, but to the influence of 
the light of Jbe fun upon tbt planti 
■I found that plants have, moreover, a 
ntoji furprizing faculty of elaborating 
the air which they contain^ and un^ 
doubt edly abforb continually from the 
^common atmofpbere, into real and fine 
dephlogifticated air ; that they pour 
d9wn continually, if I may Jo exprefs 
:myfelf, a /bower of this depurated air, 
which, diffujing itfelf through the conu 
pton mafs f>f the atmofphere^ contri- 
butes to render it more Jit for animal 
■.life', that this operation is far from 
being' carried on conjiantly, but begins 
■only after the fun has for fome time 
^made bis appearance above the hb-> ' 
,rizont and has, by his influence, pre- 
' pared the plants to begin an^vo 
' their beneficial operation upon the air, 
'. and thus upon the animal, crtatiouj 

which 
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wbicb was Jlopt during the darknefi 
of the nigbt ; that this operation of 
the plants is more or left krijkin prO" 
portion to the dearnejs of ibt idaj^ 
and the expojitton of the plants mora 
er lefs adapted to receive the direB_ 
influence of that great luminary \ 
that plants Jhaded by high buildings ^ 
or growing und^r a dark flfade of 
fitber plants, do not perform this 
office, but, on the contrary, throw 
out an air hurtful to animals, and 
emn contaminate the air which fur», 
rounds them ; that this operation of 
plants diminijhes towards the clofe of 
the day, and ceafes entirely at fun-fet^ 
except in a few plants, which, continue 
this dutyfomcwbat longer than others^ 
that this office is not performed by 
She whole plant, but only by the 
leaves and the^ green Haiks that fup^. 
port' them ; that acrid, ill'Jcepedy 
c a and 
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d/ftf edeft the moji ' p$ifonous plant i 
perform this office in common mtb 
the mildeji and the mqfi . falutaryi 
that ibg^ mo^ part of leaves pottr 
out t be great eji quantity of tbis depblo^ 
gifiicated air from tbeir under furf ace, 
principally tbofe of lofty trees i tbat 
young leaves, not yet come to tbeir 
full perfeSiion, yield depblogifticated 
air kfs in quantity, and of ait in-- 
ferior quality, than wbat is produced 
by fuU-'grown and old leaves ; that 
jbme plants elabordte depblogifticated 
air better tbari others ; tbat fome 
of the aquatic plants feem to excell 
in this operation ; tbat all plants 
contaminate the furrourtding air by 
mght, and even in the day-timt 
in Jbaded places ; tbat, however, 
fome of tbofe which are inferior to 
none in yielding beneficial air in 
the fUH'-Jhine, fttrpafs others m the 

power 
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power of infe^ing the circumamr 
bient air in the dark^ even tp fucb 
a degree J that in a few hours tbey, 
render a great body of good air fo 
noxious^ that an atiimal placed in 
it lofes its life in a few feconds ^ 
that all flowers render the furroundr, 
ing air highly noxious, equally by^ 
night and by day ; that thp roots re^^ 
moved from the ground do the fame^ 
fome fewy however , excepted \ but^ 
that in general fruits have ib^famCf 
deleterious quality at all tiniei^ though^ 
principally in the darky and many 
to fuch an a/lonifhing degree, that 
even fome of thofe fruits which are 
the moji delicious y as y for infiance,, 
peacheSy contaminate fo much the. 
common air as would endanger, us to. 
lofe our livesy if we werejhut up in a 
room in which a great deal of fuch 
fruits are fioredup ; that the fun ^ 
c 3 ' ' it f elf 
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itjelf has no power to mend air wtii 
out the concurrence of plants^ but on 
the contrary is apt to contaminate 
it, 

Thefe are fome of the iecret 
operations of plants I difcovered in , 
my retirement, of which I will enr 
deavour to give fome account in 
the following pages ; fubmitting. 
however, to the judgepcicnt of the 
candid reader tl^e. confequences, 
\rhich I thought iuight fairly be 
deduced from the fa6ts I am to 
relate. 

I muft nqt omit to acquaint the 
reader, that^ in purfuing the experi7 
ments related in this work, he will 
find that he labours in vain, if he does 
not make ufe of pump-water frefliT 
ly drawn; for if this water has 
been expofed to the open air during 
fome time, it will have parted with: 
'5 a great 
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li great deal of its own air, and will 
therefore be apt to abforb the air 
from the leaves. It may alfo hap- 
pen, that every pump-water may 
not be found equally as good as' 
that which 1 met with in my coan^ 
try dwelling, though as yet I have 
no ' pofitive reafon to think fo } 
but I have fome grounds to believe, 
that water drawn from an open well ■ 
is far ^ferior iri.goodnef& to that 
which is forced up by a pump, as: 
the former is toa much expofed to: 
the open air,. 

By calling an eye Tipon the ex-. 
periments related in this work, it 
will be eafily underftood, why, in 
eveiry experiment of. this kind, 
forae difference in the refuJt will^ 
commonly be obferved ; for the 
peculiar degree of goodnefs of the 
^ephlogiHicated air obtained from 
C4 thQ 
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the leaves depends tipon loq many - 
circumftances to be conftantfy oC 
tl^ fame qualdty. Sopie piOre oy 
lefs light of the Hin thrown upont 
the jar wiU make fi^ne diflfereiice} 
the leaves being more orlefe crowded 
together, will make 3 remarksd^c 
difference, as ^ great number o( 
them may be ^aded from the fuc^ 
by others. 

As I made the greateft part.of 
my. experiments .according - to th^ 
prefent method of proceeding of 
my refpedtable friend, the ^hb6 
Fontana, it wonjd have been diffi-;- 
ciiltto imitate the. experiments re-r 
lated in this work, and even to 
tihderftarid th^ manner in which* 
they were made, if he had not 
given me leave to anticipate the 
publication of his own ingenious 
CQiitrivanpe, and pf his prefent mc^ 

tho(^ 
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tho4 of putting ttxe different .fp9«- 
cies of air to the teft. This kind^i. 
nefs of that gent}ena;»n 4eferves qay 
public th^k^s. 

Inaccuracies ia the manner of. 
expreffing ipyfejf will find ibmet 
indulgence in a naan born and edu<!>. 
cated in the Rqaublic of the United 
ProvjnceSi and who was not early. 
|n life acquainted with the EngUih' 
language. 

The August Sqvsreigns, whom. 
I havf the honour to fcrve, conde- 
fcendin^ graciouljy to prolong my 
leave of abfence) and allowing me 
to fpend the prefent fummer ia 
this iQand, I thqi^ght it my duty to 
jpply the time granted me by their: 
goodnefs to an ufefuj pufpofe, an<J 
to n^ake all the advantage I could oC 
t\i%t peqiiUfMr degree of health which 

I have 
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I have" always enjoyed in 'this cli4 
inate, 

6n purpofe to avoid every caufe^ 
of obftrudting my mind in the dofe. 
purruit of the objed I had in view, 
and in tracing Nature in its operan* 
fion on this fub^edt, I difengaged 
myfelf from the nrafe of the me-^ 
tropolis, and retired to a final! villa, 
where^ I was out of the way of be- 
ing interrupted by any body in the 
contemplation of Nature. 

This work is'a part of the reful^ 
of above 506 experiments, all which 
were made in lefs than three 
months, having begun them in 
June, and finifhed them in the be- 
ginning of September, working from 
morning till night. From thefe 
experiments fome more tonfequences 
rtiight have been drawn^ if I., had 
had more time to employ myfelf 

in 
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Ui a work ^pon fuch important 
patter, ^Yhateyef J have becr^ 
^ble to deduce from my labours i^ 
done |n a l^afty m^ner, as my 
llay in this cquntry was f;^ fOQ 
^mited to allow me to comi>of<} 
my work p ^ regular ^nd more; 
fatisfa<5tory manner. 

Though I was very far from 
forefeeing alj the difcoveries which 
1 made in the courfe of this fum- 
mer, yet I w^ perfuaded that % 
good ^eal of the oeconomy of the. 
vegetable kingdom mi^ht be djf- 
covered by a fteady purfuit of ex- 
periments tending, to trace the ope-, 
rations of Nature. I had this ob-. 
jedt in view fqme years jago ; but, 
as I did not enjoy fuch a favour- 
able difpoljtion of mind and body 
as was neceflary for a taik, in 
which all ppiflible fteadinefs, perfe- 

verance. 
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verance, an^ clofe attention wero 
f equifit^, 1 deferred the tinder tak-^ 
ing till I Ihould find myfelf more 
iit for it; " ' 

*^ Detached e^Rperiments may in- 
deed be Very ufefpl when a fuf- 
ficient nurtiber is colle<Sted to draw 
fome conclvrfions from them ; butu 
without purfuing methodically the 
fartie' objedi, difcoveiies are to be 
expected only by mere chancej^ 
and are even fometimes overlooked* 
I owe to the example of my worthy 
friend, the Abb^ Fontaila, the tho- 
rough perfnafion, which Inow en- 
tertain, that natural knowledge can 
make but a very (low progrefs in 
the hands Of thofe who have not; 
patience ahd afliduity enough in 
ptirfuing one and the fame object:, 
t'ill they dlfcover fotoe things un- 
difcovered feefore ; or till they find 
"*'/-'- • tliat 
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that the difficulty of the undertak- 
ing furpaffes their abOities. 



'»-) 



When this book was entirely 
'|)rinted," and nothing but the latter 
end of the pretace unfinilhed, I 
V.as informed by my friend the 
Abb^ Fontana, that he.difcovered a 
few days ago" a new method of 
procuring to a iick perfon the b&- 
ne^t of breathing any quantity of 
dephlogiflicated air at a cheap rate. 

This very year a. paper of mine 
Was read before the iibyal Society^ 
and ordered for the preifs (contain- 
ing a new theory of the effeds pf 
jgunpowder, and the difcovery of a 
new alnd powerful ^'ptofiVe air), 
'in which 1 fay^thiat;';the rapid, ^ro- 
^efs our modern philofophers daily 

^ make 
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fiaake bn the different kinds of air, 
induce me to believe that we touch 
ftt the h;appy moment, at which a 
Very Cafy and little expenfive me- 
thod of producing this beneficial 
fluid) in any .quantity wanted, will 
\>e produced fbif the cure of many 
difeafes* 

I have the ^eat fatisfadtion tp 
inform the reader, that my predic- 
.tion is fulfilled even before it ha,th 
reached the public, ^nd that this 
important defideratum in medicine 
is difcoyered. 

Abbi^ Fohtaha /ound that an ani- 
mal breathing-ih eithef" cbmmon dt 
dephlogifticated air renders it unfit 
for refpiration by commiinicating to 
it a Conliderable pdrtioii of fixed ^ir^ 
Which is generated in ohrbo4y, arid 
thrown out by the limgs as excre- 
menlitious. 'J'his fixed air is eaiily 

abforbed 
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abfoil>ed by Ihaking it in comtnoA 
Svater, but infinitely more readily 
by the contadt with quiqk-lime 

He fills one of the large receivers 
of an air-pump, which are very' 
wide at their upper extremity, half 
full of dephlogifticated air extradled 
from nitrei fo that it may contain 
about 50d cubic-ipches of this'air^ 
which will ferve for breathing durr 
ing half ah hour. The manner of 
drawing this air out of the receiver, 
isdther by thrufting a bended glafs 
tube under the receiver (when this 
is floating in water, in which it is 
fuppottedby its peculiar bulky form), 
•reaching into the air itfelf, and 
keeping the other ext4:'emity in the 
mOUjth; thus drawing this air in the 
4ungs, and breathing it out by the 
• fame tube. Thi$ air returning from 

the 
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the lungs is infedied by fixed air| 
which being immediately abforbed 
by the contadt with lime-^^atei'^ the' 
dephlogifticated aii* is reftofed very 
near to its former purity 4 Inftead 
of the bended tube juft mentioned^ 
the top of the receiver may be mad^ 
as the neck of a bottle^ and a tubei 
may be fixed to it, having a cock td 
open and lliut the paflage as re- ^ 
-quired* 

We cohfume^ by each infpiratlon^ 
about ^o cubic-inches of air ; and 
thus, allowing 15 infpiratlons for a 
minute, we confume each iminute 
450 cubic-finches of ain The Abb^ 
Fontana jFound, that the dephlogifti- 
cated air being, after each refpira* 
tion, purified again by the lime^ 
water, will remain good about thirty 
Himes as long as it would whea 
breathed ih the ordinary way } and 
- that 
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4k^i ^^m j^e. quantity of. dej^o 
jgKHcated air neceilary for one mi- 
nute wiU now ferve for breathing 
during h^f an hour, and thus the 
espences.will be thirty times lefs. 

We conf^me, in the ipace of 24 
hours, about 21^00 cubic-inches of 
air. One pQund of nitre yields by 
heat about 12Q00 cubic-inches of 
dephlogifticated air, and thus it 
yields more air than any patient 
could confnme by breathing this 
beneficial air the whole day (for we 
mull allow at leaft 1 2 hours in the 
24 for fleoping and neceffary occu- 
pations), becaufe this quantity will 
ferve thirty times longer by the 
piethod explained, than in the or- 
dinary way. It follows by this, 
that the expences required for 
j^reathinga whole day dephlogifti- 
d cated 
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cated air cannot amount to one 
ihUling. 

I have only juft time enough to 
announce this happy difcbvery to 
the publick; whofe great utility will, 
I truft, foon be found in the curing 
of inflammatory and putrid difeafes, 
&c, in which too great a quantity 
of inflammable principle is let loofe 
in our blood. 



I HAVE 



Digitized by CjOOQ I C 



[ li ] 

I H A V E alfo difco vered, fince my 
book was printed, that, in reading 
Dr. Pri^ftley's laft work, I had over- 
looked a remarkable paflage, p. 
2 70, in which he hints at what I 
found to be the cafe with inflam- 
mable air having ftood a lopg whijLe 
with plants. I "think it my duty 
to relate, his own words : ** I am 
<* fatisfied, however, from my pwn 
*' obfervations, that air may be. 
" very oflfenfive to the nofeils, prp- 
<* bably hurtful to the limgs, and 
" perhaps alfo in confequence of 
** the prefence of phlogiftic matter 
** in it, without the phlogifton be^ 
** ing lb far incorporated with it^ 
" as to be difcovered by the mi?;* 
'* twre of nitrous air," 
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ERRATA, fiecefltry. to be correaed. 

Faige 3(;» 1. do» before the words w mttyfimd add if nm 

€4M ir^^ tin final tanfit of all tbf 9per€itidns •fn^urt^ 
Page 439 1. 7^ for ofnuhlcb quMtUty gatbind read nubieh 

qu^ntitj Iff as gatbired 
Page 67, 1. 5, for leaving read iM/ig 
Page 97, !• li, after ntirous add aniiowmom 
Page 120, K j(9 read <u;i&/Vi& ///bm am;' di/c§<vfrhwi H J(^0t^ 

' r^y, ^nd thut 
Page 142, ]. 10, and ibis atmofpbirt read amdibe air 
Page 187, 1. 2, read 4^ Jhbe Fcntana*s mttbody ^$ca^fi i9Jf 

ome mta/ure $f difblogifii(aUd air was emplojid. 
Page 290, K 0| read ^ '^n^^/fi ijuben it was b^^ediMtb^ 

Jk^% wasfi much r$C9<sHrtdy tbatfr^fij Umfts , 
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Explication offotm Technical . Terms*. 



AS this voliiibe may pdffibly fall 
into the h»:ids of fbme who have 
not yet read the works of Dr. 
Prieftley^ and arie entirely ftraDg«r$ 
to. the new do^liine of air ; I thiilkr 
it will be vfslxil to ex{^Uun the 
ibeaning of the new invented names 
given to di^^ent kinds of iur n(ien« 
tioned in this book. 

Nitrous ait is that kind of per-' 
manent elqftic fluid Which is eit^ 
tra£):ed by nitrotxs add or aqua 
foftis from the moft part of metals, 
inincipally from mercury, . brafs^ 
copper, 8cc. This air is by ai 
trended glais tube conducted under 
d 3 an 
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an inverted jar ftiU of water. The 
nitrous air, thus difengaged, riles 
through the water, and fettles at 
the inverted bottom of the jai^. 
Mercury yields the ftrongeft nitrous 
air, and always of the fame qua- 
lity; but heat muft:Jie applied- for 
its extriradion, if a greater quantity, 
isiih ifhart^ time tequired* I ufd 
for conveniencfe fake copper, from 
whidl initr6usc:air ids ^trad:ed ia 
abundaafe^intafliortltime, widiout 
applying J h«at. . The nitrous add: 
mttftibei^diluied with water for the 
purpofe. , ; , ..'..; 

- ^'i^jklinimaSl^ alt i% that air which 
riiks '^p^iri bubbles. fri)m . ftagnant 
waters,'! whbfe bottoms: are marftiy; 
wh^n the g;round ia ftirred up with 
a'^lftick. f ^tt is alfar-extrai^ed from 
iron^ zific, ^and fome other metals,^ 
by diiiiied vitriolic or! marine acid* 
^ . This 
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^hi's ^ir bas in common with almoft 
all other inflammable fubftances^ 
that it is not fufc^ptiMe of: atStual ia^ 
flammation, without it be in cen- 
tal with common or refpirable air; 
This < ait has the following qualities 
by whieh it may be known : it is 
not abfcurbec^ by fh&king it in water; 
it K not diminiihed by the addition 
of nitrous air; ^t is inftantly and ab- 
Ibiutiely mortal to animals breathing . 
in it; it burns by the approach of 
the flame of a candle, where it is in 
contadl widi copomon air; but the 
whole of it inflaopies at once, and 
explodes with a loud report, when 
it is intimately mixed with com^ 
mQn, and prindpaliy with dephlo- 
gifticated air. 

, Pbiogifticated air is, properly, air 

impregnated with phlogiflDn^ or 

with, the inflammable principle. It 

d 4 has 
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lus irecdved this nime 1>6caiiiei 
p^mmon air, expofed to the cald^ 
Batioh of metalS) becomes phlegifki-* 
eated air^ whidh altmtidn fe^ms to 
depend <m the ]^k)gii!?Gin ef ji^ 
mebal bei^g cotrnnimiiated tb it^ for 
the metal itfelf has -loft it- in the 
caldnation;^ aiKl bec^isfe the bufiH 
tag of a catidle, arid many bth^ 
phlogiftic procefles, impart to edm- 
mon air this qu^ity^ Theiixne* 
turmng from our firings i&^faid iH 
be phlogiilicated more <ot left, be- 
caufe it' is> found to poflefa the fame* 
quality as Jthe alr-'expofed- to < fh^ 
calcination of metals. This kind 
^f air is known by the following 
properties: it is net-'abfQrbed' b^ 
water ; it is not, or not mudt, iffimi-i 
niihe^ by nirrous air; it is pdronous 
for an minimal : who lireathes in it t 
it is niotvinfljimmable either by it- 

' felf 
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felf cjr by the additicm of refpira- 
ble air, but cxtingtiiflies flame. 

Depbbgifticated air is that pare, 
etheriil, permanent, and elaftic fluid 
tvhich the celebrated Dr. Prieftley 
found crat the flrft, and gave this 
very well adapted name to it. It is 
jtefpirable air, deflitute of the phlo- 
gifttc orinfl^mable principle \dth 
^hi<Jh the beft atmofpheric air is 
fouiid alwuys to be more or lefs con- 
taminated, it is in reality com- 
inbn air of the hi^eft' purity, fueh 
as never exifts in the common at- 
mofphere. It is eVen fo far fiiperior 
hi purity to conimon air, that an 
animal Ihiit up in a veflel, filled 
:^th 'this air, protra^ its life four 
or 6ve times, nay even in fome cafeSr 
feven times longer, than if it' was 
fhuttip in a' vefRjl iilled with the 
beft ^ atmofpheric or common air; 

Some 
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Some of its qualities^ by. which it 
may be kno\yn, are the following : 
it is not abforbable by the conta(5t of 
water; ,the flame of a candle 
plunged in it becomes larger^ and 
of the moft admirable, brilliancy^ fo 
as to dazzle the eyes; red-hot 
charcoal plunged in it beccnnes 
ihining and fparkling ; it is much 
moi^e diminiflied by nitrous air than 
common. air; it explodes, with aa 
uncommon loud report, when 
mixed with a. certain proportion of 
inflammable air, or when a few 
drops of good vitriolic »ther are 
poured in a veilel containing this 
air, as I difcovered. 

Fixed air is that kind of aeiial 
fluid which iiTues in abundance 
from fermenting fubftances, and 
which, in feme jdaces, rifes out of 
the g^'ound by itfelfi as in the fa- 

mous 
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xhoxi^ Orotta del Carie ,near Naj^s; 
It is this air with which ibme mine^ 
rainwaters are icofiregtnted, and to 
whidi.they. owe their pungent tafte 
and their virtue, as^ for inftance. 
Seltzer waters. '. It is that 2ca which^ 
arifes in abundance from cakarious 
ftones, by the addition of vitriolic 
add. This « air may be known by 
the following properties: it extin- 
guiihes flame; it is abibrbed by wa- 
ter, and communicated to it the fame 
pungent, acidulous tafte as Seltzer 
water has j. . fo as not to be diftin- 
guiihed Icom it either by the tafte 
or by its r virtues; it precipltatea 
quick lime from water; it immedi<*; 
ately cryftallizes oUum tartari .per 
deUquium^ when put in a.veflel'lioe<| 
with this oil ; it is mortal to animalf 
breathing in it, 

■JEudh^ 
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. Mu^atmum^ is a new word; it 
iignifies an iaiirument by which wtf 
may judge of the Ae^^jxe of falu<>> 
^x^ tfi tlie ipoanloii air. ; : Thi6 in« 
vetidon^ of fbc^ an xnflrunieitt be- 
longs to Dr4' ftieftley. It confiftd 
(Mefly^of aglafs tube, divided in 
equal pafts; for inftance, ii^ twa 
Inrge diviiliods \ each of which ia 
divided into ten others, and each of 
thefe t^n fub^SrVided again into ten 
putti'. and a ^afs meafure, contain** 
iftg exadly one of the great divisions 
of the tube. One meafuf^ of com«> 
mem ^r aiid one of nitrcyns air, put 
together in a fqiarate gki& yeflel, 
and left by th^n&lves fiili the cBmi- 
nution of the bulk of the twoaips is 
^ompleated, and af(%iwar<|» 1^ v^ 
ki the glafs tube, indicates at oncff 
the exa<a diminution df the two 
jwnt meafures. The degree of 
k goodnefs 
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goodndfs of the common air is found 
to be in proportion to the diminu- 
tion of the bulk of the two airs, 
Mr. Magellan, F. R. S. has publiihed 
a work upon an ingenious con- 
trivance of his own of this kind, 
wkich is to be fold by Mf . Parker 
in Fleet-Street, with the proper di- 
re<ftions how to ufe it. What coh- 
fiderable improvements we owe in 
this regard to Abbe Fontana, will 
appear in the iiitrodu^ioa ta the 
fecdnd part of this worfc 
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• AD V E R T I S E M E N T. 

AS the author intends to pvibliili 
a French tranllation of this 
• work, he thinks jt his duty to 
. ;- give public notice of his in- 
tention&i that no one" may give 
himfelf any unneceflary painj 
about it. 
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NATURE 

O F 

PLANTS. 



S E G T I O N I. 

Some geniral remarks on the nature 
of the leaves of plants^ and tbeir 
ufe* 

IT feems txi be more thin proba- 
ble, that the leaves, with which 
the moft part of plants are fur- 
nifhed during the fummer in tem- 
perate climates, and perpetually \h 
B hot 
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hot countries, are deftined to mor€f 
than one purpofe. Such a great 
apparatus, which nature difplays as 
foon as the lun begins to afford a 
certain degree of warmth upon the 
furface of the earth, can fcarcely be 
confidered as folely deftined either 
to ornament, to nourifhment of the 
plant, to its growth, to ripen its 
fruit, or for any other pecuhar 
and lingle nfe^ It feems proba- 
ble, that they are ufeful to the 
growth of the tree; for, by depriv- 
ing the tree of all its leaves^ it is 
in danger of decay. By taking a 
conliderable part of the leaves from 
a fruit tree, the fruit is lefs perfeft; 
.and by taking them all away^ the 
fruit decays and falls before its ma- 
Jiurity. It is alfo probable^ that the 
Jtree receives fpme advantage from 
jthe leaves abforlDing,, by their means^ 

moifturei 



Digitized by 



Google 



t 3 3 

t](M>iftilte from the air, from rain^ 

jand from dew; for it has been. 

found a confiderable advantage to 

the growth of a tree> to water the 

ftem and the leaves now and then* 

But I leave tl^e difcuffion of thofe 

articles to others, who have made 

thef^ conliderations an obje<5l of 

their* pUrfuits. The late Mr. Baker 

has publiftied to the world his mi- 

crofcopical obfervations on the fub* 

Je($t» Mr* Bonnet, pf Geneva, has 

^ublifhed ^ very elaborate Work 

^poQ the {ame, intitled, Recbercbes 

fitt Vufage des Fueilles dans ks Plant eSy 

pfi4f quelques autres Sujefs relatif a 

•(Hi/tmre de la Vegetationipar Charles 

-Bonnetj ^ Gottingen*^/ Leiden, 

, 1 7 5 4» This work contains a great 

deal of interefting inquiries upon 

itiie nature^ properties, and utilities 

, of thofe wonderful organs ; all which 

, B a have 
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have been treated with the greateft 
attention, and have thro\f n much 
light upon this fubjedt. 

This celebrated author has taken 
a great deal of notice of thofe air 
bubbles which cover the leaves 
when plunged under water. He 
fays, p. 26, that the leaves draw 
thefe bubbles from the water. He 
is the more perfuaded that this is 
the cafe, becaufe he found thefe 
bubbles did not appear when the 
water had been boiled fome time^ 
and appeared more when the wa- 
ter is impregnated with air, by blow- 
ing in it. He had alfo obferved^ 
that they did not appear after fun- 
fet. Page 31, he explains his opi- 
nion farther upon this head: he 
fays, that thefe air bubbles are pro- 
duced by common air adhering to 
the external furface of the leaves, 
3 which 
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which fwcUs up into bubbles by the 
heat of the fun; and that the cold 
of the night is the reafon why thefe 
air bubbles do not make their ap* 
pearance at that time. As he found 
that dry leaves put under water ga* 
ther fuch bubbles alfo upon their 
furface, he concludes, p. 33, that 
thfe appearance of thefe bubbles can- 
not be owing to any vital adlion in 
the leaves. 

I took fome pains to difclofe the 
caufe of thefe bubbles, which, I 
think, are of more importance than 
Mr. Bonnet at that time imagined 
them to be; and found the fadt to 
be generally this : 

The moft part of leaves gather 

thefe bubbles upon their furface, 

when plunged in any water in the 

fun-lhine or by day-time in the 

, open air ; but infinitely more in 

B 3 frefli 
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frefh pump water than in any other. 
In clear river water they appear 
later, lefs in number and in fize; 
lefs fb in rain water, ^nd the leaft 
pf all in boiled water, in ftagnatingji 
and in diftilled water. 

They are not produced by the 
warmth of the fim rarifying the 
^ir adhering to the leaves ; for many 
kinds of leaves produce them almoft 
as foon as plunged under water<^ 
though the water be very cold, and 
the leaves warm from the fun-ftiine 
be plunged in it. 

They do not appear after fun-fet, 
at leaft not in any conliderable nuiti- 
ber; but thofe that already exift do 
;^ot Ihrink in or difappear by the 
cold of the night. 

As foon as the fun begins to dif- 
fufe its warmth over the furface of 
the earth in the fpring, and to pro- 
mote 
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liiote that general tendency to cor-^ 
ruption which all dead bodies of the 
animal and vegetable kingdom, and 
many other fubftances, are fo liablo 
to, the trees difplay in a few days 
the nioft wonderful fcene that can 
be imagined, Contra6ted as they 
were in that ftate of ftupor and in- 
a6tivity in which they remain during 
the w;nterjj expofing to the air no 
other furface than that of their 
trunk and branches, as if they 
wanted to have as little to do as pof« 
fible with the external air, they all 
at once xacreafcji perhaps more thaq 
a thoufand times, their furface by 
difplaying thofe kind of numberlefs 
fans which we call leaves. Some 
of them produce their leaves a long 
while before any flowers appear 
upon them; others a good while 
^fter the flowers are foi^med, and 
9 ^ th^ 
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the fnidtification is already in an 
advanced ftate ; and keep their leaves 
in the beft condition, and even pufh 
out continually new ones, long after 
the whole fru6tification is finifhed ; 
which fecms to indicate, that the 
chief uie of thefe fans is not to 
aftift the frudification and propaga- 
tion of their fpecies^ Thefe fans, 
wh( n compleated, feem to compofe 
or arrange themfelves in fuch a 
manner as to expofe their upper and 
varniflied furface to the diredl in- 
fluence of the fun, and to hide as 
much as they can their under fur- 
face from the diredl influence of 
this luminary. It feems as if they 
required rather the light of the fun 
than the influence of its heat, as 
their polifhed lur faces muft refleiSt 
fome of the rays of the fun, and 
thus moderate the degree of heat. 

U 
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It will, perhaps, appear probable, 
that one of the great laboratories of 
nature for cleanling and purifying 
the air of our atmoi'phere is placed 
in the fubftance of the leaves, and 
put in adlion by the influence of the 
light ; and that the air thus purified, 
but in this ftate grown ufelefs or 
noxious to the plant, is thrown out 
for the greateft part by the excre- 
tory du6ls, placed chiefly, at leaft in 
far the moft part of plants, on the 
under fide of the leaf. 

Is there not fome probability that 
the under part of the leaves^ may 
have been chiefly deftiiied for this 
purpofe; becaufe in this way the 
deplilogifl:icated air, gufliing conti- 
nually out of this furface, is inclined 
to fail rather downwards, as a bene- 
ficial fhower for 'he ufe of the aiii- 
roaJs who all breathe in a rtjgion of 

the 
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the air inferior to the leaves of trees ? 
Does not this conje6i;ure get fome 
weight, if we conlider that dephlor 
gifticated air is in reality Ipecifically 
Jieavier th?m common air, and thusi 
tends rather to fall downwards ? 

If we add to thefe reflexions anor 
titer of no lefs importance, viz.. that 
moft forts of foul air are fpeci- 
fically lighter than common air, we 
ihall be iELchried to believe that the 
difference of the fpecifical gravity of 
that beneficial air of which I treat, 
and that which is become hurtful 
tQ our conftitution by corruption, 
breathing, and other caUfes, indi- 
cates one of thofe fpecial blellings 
defigned by the hand of God: for 
by this arrangement we get foon rid, 
in a great me^fure, of that air which 
IS become hurtful to us, as it rifes, 
foon up out of our reach; whereas 



Digitized by 



Google 



[ " ] 

the dephlogifticated air, being bea« 
yier than comm(Hi air, is rather in- 
dined to fettle on the furface of the 
earth among the animal creationt 

But, as animals fpoil equally 2^ 
much air in the winter as in the 
fummer by the aft of refpiration, it 
might feem fomewhiit furprizing, 
that this great laboratory ceafes in-? 
tirely by the decay of the leaves. 
Is this defe<St fupplied by fome 
pther means equally powerful? 
Though we are very far from beingj 
able to trace all the aft^ve caufes 
which contribute their Ihare in 
keeping up the wholefomenei^ of 
pur atmpfphere, yet we have ^ready 
^ced fome of them» and there- 
fore muft not defpair of difcoverr 
ing fome more. The ihaking of foul 
w* in water will in great meafure 
prre6l it; . Water itfclf has a power 
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Prieftley difcovered. Plants have a 
power to corredt bad air, and to im- 
prove good air. Wiiiids will blow 
away the noxious particles of the 
air, and bring on air correcSled by the 
waters of the feas, lakes, rivers, 
and forefts. All thefe xaufes exift 
equally in the winter as in the fum- 
mer, or at leaft nearly fo. The in- 
fluence of the vegetable creation 
alone ceafes in the winter: but the 
lofs of this influence is, perhaps, more 
than amply counterbalanced by the 
diminution of the general promoting 
caufe of corruption, viz. heat. Every 
body knows, that warm weather 
haftens in a great degree putrefac- 
tion. In the fummer time number- 
lefs infers, are produced, which did 
not exift in the winter : thefe infedts 
infe^ the air by the corruption of 

their 
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their bodies. That immenfe quan- 
tity of animal fubftances, and many 
others, which undergo a putrefac- 
tion by the warmth of the weather^ 
feems to require an additional power 
or agent to counter-a6k it; and this 
office is deftined to the leaves. In 
frofly weather no animal fubftance 
is fubjefl to putrefaction, which 
cannot go on wthout a proper de- 
gree of heat. The perfpiratioix of 
animals is lefs oflfenlive in the win- 
ter than in the fummer, and of con- 
fequence muft corrupt the atmou 
fphere lefs. It feems therefore pro- 
bable, that, if we are deprived of one 
way by which air is corrcifted in the 
winter, ,we have allb at that time lels 
caufes which tend to contamioat^ 
our element . 
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SECTION It. 

Cht the manner in wbicb the depbid" 
gifticated air is obtained from tbi 
leaves of plants * -. 

As the leaves of |dattts yield de-* 
{)hlogi{ticated air only ia the clear 
tlay-light, or in the fun-4hirie, and 
i5egin their operation only: after jthey 
have been in a certain mahn^ pre-- 
paredj by the influence of the fame 
light, for beginning- it; they are to 
be put in a very tranfparfent glafe 
veflelj or jar, filled with frefli pump 
Water (which feems the inoft adapted 
to promote this operation of the 
4^aves, or at leaft not to <i*>ftru<9: it); 
which, being inverted in a tub full 
of the fame water, is to be imtoe-« 
diately expofed to the open air, or 

rather 
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rather to the fvm-lhine: thus tl^e 
leaves continuing to live, continue 
alfo to perform the office they per- 
formed out of the water, as far as 
the water does not obftnx^ft it* The 
water prevents only new atmo^ 
ipheric air being abforbed by the 
leaves, but does not prevent that air, 
which already exifted in the leaves^ 
from oozing out* This air, pre*- 
pared in the leaves by the influence 
of tiie light of the ftin, appears foon 
upon the liuface of the leaves ia 
diflferent . forms, moft. generally in 
the form of round bubbles, which, 
increaling gradually in lize, and de- 
taching themfelves from the leaves, 
rife up and fettle at the inverted 
bottom of the jar: they are fuc- 
ceeded by new bubbles, till the 
leaves, not being in the way of fup- 
plying themfelves with new atmo- 
-> fpheric 
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fpheric air, become exhaufted. Tliis 
ail, gathered in this manner, is 
really dephlogifticated air, of a more 
or lefs good quality, according to 
the nature of the plant from which 
the leaves are taken, and the clear- 
nefs of the day-light to which they 
were expofed. 

It is not very rare to fee thefe 
bubbles fo quickly fucceeding one 
another, that they rife from the fame 
fpot almoft in a continual ftream: 
I faw this more than once, princi- 
pally in the nympbaa alba. 
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SECTION IIL 

9%e manner in which the dephhgifti-- 
cated air oozes out of the leaves 
is different in different plants. 

IT is fomewhat amuling to ob- 
ferve the conftant manner in which 
the dephlogifticated air makes its 
appearance upon the fame kind of 
leaves, and the furprizing diflference 
which takes place in the leaves of 
different plants. Some leaves, for in- 
ftance, form always fmall round bub- 
bles, as is the cafe with the moll part 
of leaves ; others form irregular flat 
blifters,as do the leaves of the honey- 
fuckle, caprifolium. Some, and in- 
deed the greateft part, produce round 
bubbles on both furfaces; others 
yield on one furface round bubbles, 
C on 
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on the other irregular blifters; for 
inftance, leaves of oak, which give 
flat blifters on the under fide, and 
round bubbles on the upper ^lide. 
Some form only thofe irregular blif- 
ters at the upper fide, as the leaves 
of fpurge, cataputia or euphorbia. 

Some leaves form neither bubbles 
nor blifters on either fide, and yet 
yield a great deal of dephlogifticated 
air; for inftance, leaves oinafturtmm 
l72dicum: thefe leaves feem to have 
a quality repulfive to water, which 
only forms a kind of cover over the 
lurface of the leaves, without com- 
ing into immediate contact. The 
air oozing out of the leaves floats 
under this coyer, and rifes to the 
higheft part of the leaves, where it 
forms a kind of bags, which at laft 
detach themfelves from the edg^,. 
and rife to the top of the jar. The 

leaves. 
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ieaves thcmfelves, after Handing a 
day and a half in the water, are not 
Wetted by it, but eome out quite 
dry. 

Some leaves have that peculiar 
quality of being wetted by the 
water only on one fide; asj forin- 
ftance, leaves of ralberry flirubs, 
which do not receive the wet on 
their Ihaggy under furface^ 

Strawberry leaves repel the water 
from both furfacesj form blifters at 
the under furface, and chiefly round 
bubbles at the upper furface^ 

Some leaves begin very early in 
the morning to yield dephlogifti- 
cated air, and ceafe late in the even- 
ing; for inftance, potatoe and maha 
leaves* 

Some begin this operation very 

late in the morning, and ceafe very 

G a early 
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early in the evening; for inftanoe, 
leaves of hurocerafus. 

Some leaves yield the air bub- 
bles immediately, as leaves of pota* 
toe plants; fome in a few feconds, 
as mah)a\ fome in a few minutes, 
as walnut trees; fome much later, 
as leaves of laurocerafus. 

Some yield the air bubbles firft 
on the under lide, as almofl: all 
leaves of trees; fome firft at the 
upper fide, as leaves of lauro€erafu$\ 
fome on both furfaces at the faiiie 
time, as malva. • 

On fome leaves the air bubbles 
grow almoft all regularly one with 
another, as in leaves of a vine, 
walnut, lime tree; in fome they 
. are, from the very beginning, of a 
very irregular lize, as in malva^ 
parfley, %uz. 

Thefe 
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Thefe fevsr inftances ftiew the va- 
rious ways in which this beneficial 
air is oozing from the leaves, and 
which can only be owing to the dif- 
ferent organization of the leaves in 
different plants, 

I have difcovered a good deal 
more of fuch remarkable j)eculiari- 
ties among leaves of different plants ; 
but thofe above mentioned will be 
fufficient to Ihew, that each plant 
follows in this regard its own na- 
ture ; and that, therefore, thefe dif- 
ferent appearances feem to depend 
upon fome vital motion going on in 
the fubftance of the leaves. 
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SECTION IV. 

^be dephlogijticated qir OQzing out of/ 
the leaves in the water is not air. 
from the water itfelf 

THE reverend Dr. Prieftley 
found, that water^^ chiefly pump 
water, ftanding fonie days by itfelf, 
forms at the bottonfi and iides of the 
yeflel akintd of green matter, feem^ 
ingly vegetable, from ^ which air 
bubble.s rife continually tp the top of 
the jar, if exppfed to the fun-fhine : 
that this air is fine dephlogifticated 
air, which fhews that there is a fa- 
culty in water to produce by itfelf 
this beneficial fluid; and thus, that 
the mafs of the waters of the fea, 
lakes, and rivers, have their fharel 
in purifying the atmofphere,- 

^ '^ Bvit 
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- But as this dephlogifticatcd air is 
not produced immediately from the 
pump water, but only when this 
green matter is formed, it is clear, 
that the air obtained from the leaves, 
as foon as they are put in the water, 
is by no means air from the water, 
but air continuing to be produced 
by a fpecial operation carried on in a 
living leaf expofed to the day-light, 
and forming bubbles, becaufe the 
furrounding w.ater prevents this air 
from being diifafed through the at- 
mofphere. 

It is true, that pump water, placed 
in the fun-lhine, will foon yield 
fome fmall air btibbles, fettling at 
the bottom of the jar, and every 
where at the fides ; but this air. is 
very far from being the fame as that 
contained in the air bubbles of the 
leaves. 

C 4 I placed. 
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I placed, in a warm fun-fhioe, a 
great number of inverted jars, full 
of pump water, and o^e^ed care« 
fully from them all the air yielded 
by thefe bubbles, which jH-oved to 
be much worfe than the common 
air< 

I boiled fome jnimp water in a' 
pot, in which I had placed a long 
cylindrical jar, quite full of the fame 
water: a good deal of air was col* 
le<5led at the top of the inverted jar, 
which was by the heat difengaged 
from the water. . This air proved to 
be much worfe than common air, 
and entirely unfit for refpiration. 

Abbe Fpntana has made, fome ^ 
years ago, a great many experi-^ 
ments, tending to inveftigate the 
jlature of air contained in diflferent 
waters.. 

S E q^ 
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SECTION y^ 

^fhe depbhgijticated Mr oozing out of 
the leaves in the water is not eocift-^ 
ing in the fubftance of the leaves 
in this pure ftate^ but is only fe^ 
creted out of the leaves when it has 
undergone a purification^ or a kind 
of tranfmutation^ 

IF the dephlogiftkated air col- 
ledled from the leaves in the fun 
(pxifted in them in its pure ftate, it 
muft appear as fuch when fqueezed 
out of the leaves under water; or, 
at leaft, if the leaves are only fhook 
gently under water, without hurting 
their organization, or when they are 
put in warm or in bqiling water. 

I fqueezed a handful or two of 
pQt^toe leaves under w;;ter, and kept . 
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an inverted jar full of water above it^ 
to receive the air, A great dpal of it 
was inftantly obtained, which proved 
to be nearly as good as common air^ 

I fqueezed, in tjie fame way, 
foijc^ air out of leaves of fage, /al" 
viay which proved to be fomewhat 
woffe than the former. 

A potatoe plant was fhook under 
water, fo as not to hurt it; a gpod 
deal of air was immediately difen-^ 
gaged;^ which, by the nitrous teft, 
proved to be worfe than cpmmoa 
;^ir. 

A plant of l(imium album was 
treated in the fame way, and in like 
ipanner a good deal of air was ob-r 
tained, which was nearly of the 
fame quality with the former. 

Some leaves of ^n apple tree wer^ 
put in a cylindrical jar full of pump 
V^ater. The jar was then inverted 
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\n a veflel full of the fame water| 
and placed upon the fire. As foon 
as the water grew warm, the leaves 
were covered with ^ bubbles, juft 
as in the fun. After the water had 
boiled a little while, it was put by 
to cool. A great deal pf air >vas 
pbtained, which proved to be fo bad 
^s to extinguifh flame. 

Some of the fame leaves we^e pu^ 
into a jar, inverted in a pot full of 
livater, and only placed near the fire : 
^ great deal of. air was obtained, but 
gs poifoi^ous as the former. 
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SECTION vr. 

^he produSlion of the dephlogifticated 
air from the leaves is not owing to 
the warmth of the fun y but chiefly ^ 
if not onfyy to the light. 

I F the fun caufed this air to ooze 
out of the leaves by rarifying the 
air in heating the water, it would 
follow that, if a leaf, warmed in 
the middle of the fun-(hine upon 
the tree, was immediately placed in 
water drawn dire<Slly from the 
pump, and thus "being very cold^ 
the air bubbles would not appear 
till, at leaft, fome degree of warmth 
was communicated to the water; but 
quite the contrary happens. The 
leaves taken from trees or plants in 
the midftof awarm day, and plunged 
I im- 
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immediately into cold water, are re^ 
markably quick in forming air bul> 
bles, and yielding the belt dephlo^ 
gifticated air. 

if it was the warmth of the fun, 
and not its light, that produced this 
operation, it would follow, that, by 
warming the water near the fire 
about as much as it wquld have 
been in the fun, this very air would 
be produced; but this is far from 
being the cafe. 

I placed fome leaves in pump 
water, inverted the jar, and kept it 
as near the fire as was required to 
receive a moderate warmth, near as 
much as a fimilar jar, filled with 
leaves of the fame plant, and placed 
in the open air, at the fame time 
received from the fun. The, refult 
was, that the iair obtained by the 

fire 
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life Was very bad, and that obtained 
in the fun was dephlogifticated air. 

A jiar full of walnut tree leaves 
Was placed under the Ihade of other 
plants, knd neai^ a wall, fo that no 
rays of the fun could reach it. It 
flood there the whole day^ fo that 
the water in the jar had received 
there about the^ fame degree of 
warmth as the furrounding air (the 
thermometer being then at 76®);- 
the air obtained was worfe thdn com- 
tnon air, Whetefas the air obtained 
from other jars kept in the fun^^ 
Ihine during fuch a little time that 
the water had by no mfeans received 
a degree of warmth approaching 
that of the atrdofphere^ was fine de^ 
phlogifticatfed air. 

No dephlogifticated iit is obM 
tained ip a Warm room, if the fun: 
does not Ihine upon the jar contain-* 
ing the leaves* 

S E C- 
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SECTION Vll. 

Reflexions. 

IT might, perhaps, be objected, 
that the leaves of the plants are ne- 
ver in a natural ftate vi^hen fur- 
rounded by pump water; and that 
thus there may, perhaps, remain 
fome degree of doubt, whether the 
fame operation of the leaves in theit 
natural fituation takes place. 

I cannot conlider the plants kept 
thus und6r water to be in a fituation 
fo contrary to their nature as to de- 
range their ufual operation. Wa- 
ter, even more than they want, is not 
hurtful to plants, if it is not applied 
too confiderable a time. The water 
only cuts off the communication 
with the external air ; and we know, 

that 
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that plants may live a long wttlls 
without this free communication* 
Belides, water plants, as perjicaria 
urens^ becabungay and others, which 
I have employed in my experiments, 
are often fo\Hi<i a long while quite 
covered by the Water in which they 
grow* 

By bending a living plant {the 
root remaining in its own earth) 
in an inverted jar full of Water, you 
only furprize nature upon the fadt 
in the middle of its operation, by 
Ihutting at oftce all communication 
with the free air. In fuch a fitua* 
. ^ioa no air can be abforbed by the 
leaves, or by any parts of the plant 
tinder water; but any air may freely 
come out of it* 

Without covering the leaves or 
the plant entirely with water, it is 
impoflible to know what quantity 

of 
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of air oozes out of the plant, and of" 
what quality this air is; for any air 
iffuing out of a plant incorporates 
immediately with the furrounding 
air, and makes a compound whofe 
tonftituent parts are an intimate 
mixture of air from the plant and 
common air; and it would be as 
difficult to judge accurately how 
much dephlogifticated air iuch a 
plant has communicated to the or- 
dinary air which was already in 
the jar, as it would be for a chymift 
to judge accurately what quantity 
of diftilled water was mixed with a 
certain quantity of common water, 
if fome of it was really added to it 
on j>urpofe to puzzle him. It may, 
however, be afcertained, in an in- 
accurate way, what quantity of this 
beneficial air a plant, placed in a j.ir 
full of common airj^ has communi-» 
D cat^d 



Digitized by 



Google 



£ 34 3 

cated to it, by cojuputiDg the degree 
of fuperior goodnefs the air is fouii4 
to poffefs. 

As plants yield in a few hours 
fuch a confiderable quantity of de-* 
phlogifticated air, though theiJT 
lituation feems rather unfavoura- 
ble for it when they are kept; 
under water ; may it not with 
fome degree of probability be con- 
jectured, that they yield much more 
of it when remaining in ther^ natu- 
ral iituation ; for then, being conti- 
nually fupplied by new common air, 
their flock of dQphlogiftica<:ed air, 
cannot be exhaufted. It is an un- 
favourable circumftance, that air is 
not an objedt of our fight; if it was, 
we fhould perhaps fee that plants 
have a kind of refpiration as animals 
have; that leaves are the organs of 
it; that, perhaps, they have pores 
I which 
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th^^ it out by wiy of excretion, 
as are the excretory du6ts of a'pi- 
itials; that the air fecreted, being 
dephlogifticated air, is thrown out 
as noxious to, the plant (which ar- 
ticle is clearly demonftrated by' Dr* 
Prifeftley and Mr. Sheele) ; that in 
the moft part of plants, priocipally 
trees, the greateft part of inhaling 
pores are placed upon the upper fide 
of the leaf, and the excretory dudls 
piiiicipally on the under fide. 

If thefe conjectures were well 
grounded, it would throw a great 
deal of new light upon the arrange- 
ment of the different parts of the 
globe, and the harmony between 
all its parts would become more con- 
fpicuous. We might find, that 
partial tempefts and hurricanes, by 
ihakiag the air and the waters, pro* 
D a duce 
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tlucefome partial evils for tiieiim- 
verfal benefit of nature; that, by 
thefe powerful agitations, the feptic 
and noxious particles of the air are 
blown away, and rendered of no 
effe<ft, by being thus diluted with 
the body of air, and partly buried 
in the waters. We might conceive 
a little more of the deep defigns 
of the Supreme Wifdom in the 
different arrangement of fublu- 
nary beings. The ftubbom atheift 
would, perhaps, find reafon to hu- 
miliate himfelf before that Almigh- 
ty Being, whofe exiftence he denies 
becaufe his limited fenfes reprefent 
to him nothing but a confufed chaos 
of miferies and diforders in this 
world. 
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SECTION VIII. 

Dry plants have very little or no 
power to affeB air\ but^ when 
moiftenedy tbey infeSl air. 

I FILLED a jar with dry hay, 
another with dry ftraw, and left it 
inverted a good while; but could 
not find the air altered. 

I put fome leaves of a lime tree, 
dried for, the purpofe, iu a jar full 
of frefli pump water; and placed 
jmother jar, filled with an equal 
numbei: of frefli leaves of the fanle 
tree, neatr it in the fun. 

The dry leaves began much later 
than the others to yield round bub-^ 
hies juft in the fame way, but which 
did not grow fp quick^ nor fo large. 
Jlowever, in a few hours, a good 
P 3 deal 
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deal of air was obtained, but of fuch 
a bad quality as to extinguifh z 
flame, whereas the ftelh leaves 
had yielded dephlogifticated air: 
which experiment feems to indicate, 
that the generation of the dephlogifti- 
cated air is owing to the adtion o^ 
the living plant. The fame refult 
was alfo obtained from dry hay put 
into a jar full of pump water, ' ' 



SECTION IX. 

Jill plants pqffefs a power of correB^ 
' ing^ in a few hours y foul air unfi 
for rejpirati6n\ but only in clear 
' day light y or in thefunjhine. 

- THIS remarkable property of 
plants is indeed very great; for in ii 

few 
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|few hours, nay even fbmetimes in an 
^our and an half, they purify fo 
pduch a body of air quite unfit ier 
refpiration, as to be equ^l in good-, 
nefs to atmofpheric air. They will 
even do it when they are inclofed in 
^ glafs veflel,. without any water. 
One leaf of a vine, fhut up in an 
puncfe phial, full of air fouled by 
J>reathing fo' that a candle could not 
bum in it, reftored this air to the 
goodnefs of common air in the 
fpace of an hour and a half. But 
plants enjoy this privilege only in 
the day-time, and when they grow 
in unfhaded places. 

This power of plants extends itfelf 
even to the worft of all airs, in 
which an animal finds his deftruc- 
tion in a moment ; fuch as is pure 
inflammable and highly phlogifti- 
€ated air, which is little or fcarcely at 
D 4 aUi 
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all diminifliable by nitrous air. I ob- 
served fome diflference in various 
kinds pf plants in this refpe£t, and 
found that water plaints feem to 
poflefs this quality in a greater de- 
gree than others. The willow tree 
and the perficaria ur^ns were found 
eminent in producing this effedt: 
gnd may it not be providentially or- 
dained it fhould be fo, as thofe plants 
grow better in marlhy, low grounds, 
^nd even in flagnated waters, whofe 
bottoms are generally muddy, and 
yield a great deal of inflammable air, 
which may be colle6led at the fur- 
face of the water by ilirring up the 
ground, and may be kindled by 
throwing a burning paper upon the 
water, which is an amufing, expelri- 
nlent by night? Plants, however, 
w^nt longer time to c6rre6t this kind 
of air, at Jeaft that which is ex^ 

tra(5te4 
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tra£ted from metals by vitriolic 
acid. 

The property of plants is demon- 
ftrated in experiments 41, 51, 56, 



SECTION X. 

All plants yield a more or lefs quantity 
of dephlogijticated air . in the day-- 
time ^ ' when growing in the open 
airy andfre^e from darkjl^ade. 

THE qiiaritity of dephlo^ifticated 
air, and even the quality of it, whicH 
the leaves of plants give, feeras 
to be different in different pJants: 
though, indeed, this may depend 
in a great mcafure upon' fome par- 
ticular 
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^cujarxircumftantes, to which it ig 
not eafy to-be fufficiently attentive. 
It feems, however, to be a general 
rule, that tlie leaves of all plant?, 
growing in a place where they are 
not much (haded by other plants, 
buildings, &c. yield, in a clear day, 
dephlogifticated air; and that thig 
air is yielded in greater abundance, 
and of a greater purity, when they 
grow in opefi places unincumberec^ 
by other plants higher than they are 
themielves. 

I got in general a large quantity 
of air of a very good quality fromt 
ibme water plants, as from the perjir 
carta urens and willow. The fir 
trees yielded alfo very fine air, and 
in abundance. 

The najturtium Indicutn furpafled 
them all in general, in regard as 
weU to the quantity as to the qua^ 
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lity. /One hundred leaves -of^.* 
plant, which are Very thin,, jigided, 
in two hours time, as much dephlo- 
gifticated air as would fill a cylindri- 
cal gla£s four inches and a half deep, 
and one inch and three quarters dia- 
meter; of which quantity gathered 
again afterwards from the fame 
leaves, without taking thetii out of 
the water, fee exp. 30 — 35. This 
quantity furpalTes hy far the bulk of 
the leaves themfelves, and Ihews to 
how amazing a quantity the air may 
amount yielded in a fair day by a 
lofty tree. 

The leaves. being more or lefs 
crouded together, being expofed 
for a longer or (horter time, or 
fooner or later in the day, will occa- 
lion fome difference in the quality 
and quantity of this ain 
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It feems that, in general, the 
fineft air is obtained when the fun 
has paired the meridian. 



SECTION XL 

'fbe faculty which plants pojjefs of 
yielding dephlogifticated air^ of cor^ 
reding foul air^ and improving or-- 
dinary air^ is not owing to tha a^ 
of vegetation. 

IF this wpnderful faculty of plants 
depended, upon their vegetation, 
they would exert it at all times, and 
in all places in which the vegetation 
goes on. A plaqt jn^y vegetate, 
and even thrive very well, in the 
utmoft darknefs ; and yet in fuch a 

place 
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jiace it has no power to correcfl bad 
air, or to yield good; but, on the 
contrary, it fpreads round about it 
deleterious exhalations, which ren- 
der the belt air even pernicious to 
the utmoft degree. 

It will not be difficult to under- 
ftand now from what caufe all thofe 
diflFerent and contrary effeds which 
Dr. Prieftley has found in his expe- 
riments did really depend; and why 
Mr. Sheele had conftantly found 
that the vegetation of beans always 
Ipoilt good air. 

Thefe gentlemen expected the 
good efFedts from the vegetation of 
the plants, as fuch. By making a 
plant grow night and day in ordi- 
nary air kept in a phial with the 
plant, the effect will depend upon 
the greater or lefs expofure of the 
plant to the light. Belides, by keep- 
ing 

3 
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ing a plant a long while in pump 
water, the green matter, of which 
I>r. Prieftley found to iliue very 
fine dephlogifticated air^ will be 
generated; and thus the air within 
the phial, being mixed with this 
good air, will not in reality indi- 
cate the efFe6l of the plant upon 
this air, as Dr. Prieftley makes no 
fcruple to acknowledge in his late 
work, p. 33S. 



. 1 



SEC- 



Digitized by 



Google 



[ 47 ] 



SEGT'ION XII. 

^6 plants evaporate by nigbt bad aify 
and foul tbe common air which 
Jur rounds them\ yet this is far 
over^balanced by their beneficial 
operation in the day. 

THE bad air which plants yield 
by night is fo inconfiderable in com- 
parifoa of the quantity of dephlo- 
gifticated air which they yield by 
the day-time, that it amounts to 
very little. By a rough calculatioa 
I found, that the poifonous air 
yielded during the whole night by 
^ny plant could not amount to one- 
hrundredth part of the -dephlogifti'^ 
cated air which the fame plant 
yielded in two hours time in a fair 
day. But, from my experiments, 

one 
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one might naturally wonder that nd 
remarkable mifchief happens from 
fo many plants as a foreft contains, 
if one plant, containing fcarce a 
handful, may poifon to fuch a de- 
gree the quantity of two pints of 
common air in one night, as to ren- 
der it abfolutely mortal for any 
animal who breathes in it. 
. I make no doubt but a great 
quantity of plants, kept in a clofe 
and fmall place during a night, or 
by day in the dark, may do fome 
material mifchief, and even occafion 
death, to any perfon who fhould be 
imprudent enough to remain in 
fuch a place. The undoubted fa<£ts 
of people being found dead in their 
beds, when they had flept in a fmall 
room with a great deal of flowers in 
it, muft infpire us with a caution 
againft keeping too many flowers ia 

clofe 
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clofe rooms. My experiments go 
much further, and will, I hopej^ 
in future, make people aware of 
danger if they ftore up a great deal 
of fruit in a clofe room in which 
they deep. 

I think that nobody before me 
even fufpe£ted the leaft danger of 
keeping beans, peaches, or fuch like 
fruits, in their rooms; and yet a 
fufficient number of them would ea- 
fily poifon an un\Vary perfon lleep- 
ing in a clofe room, in which an 
abundance of thefe fruits is ftored. 

The gardeners by opening a hot- 
houfe early in the morningj which 
has been fliut clofe during the night, 
or at any time in the day if the fun 
has not ihined a good deal upon it, 
are very well aware of a particular 
oppreffion they feel by entering it. 
I remember to have felt it more 
E than 
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than once, vvithout even fiifpe(5ling 
the caiife of it. Dr. Prieftley ob- 
ferved this remarkable ofFenlivenefs 
of the hot-houfes with a more phi- 
lofophical attention; he tried the air 
within them, and found it worfe 
than common air* 

By all this it feems evident, that 
it would not be fafe to^ fleep in a 
clofe hot-houfe; that k would not 
be prudent to keep too many green 
branches, fruit, or flowers, in any 
room by night, particularly in that 
of a fiek perfon. 

The beft phyfieians have^ indeed^ 
often recommended to put green 
branches of lime-trees^and others in 
the rooms of their patients^ without 
ever fu^e^ling any other effedt but 
benefit from them. I think ftilly 
that fome benefit may arife from, 
putting, in a clear day^ frelh green 

bi anther 
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bttahciies in the room of a iick per- 
fon, by cooling the air, which is 
owing to the evaporation of moi^ 
ture ; but I fhould now apprehend 
tath^rfome mifchief from them in 
i room whofe doors and windows 
are flint, and which is not well 
lighted. At any rate^ I Ihould no 
more allow them to be kept in the 
night-time in the room of any of 
my own patients. 

Is it not fomewhat probable, that 
&mong thofe people who are found 
dead in their bed without any pre- 
vious illnefs, fome may owe their un* 
timely end to fome fuch concealed 
caufe, which nobody ever fufpefted 
to be in any way dangerous ? 

But the liiifchief which trees in 
reality do by night-time to the fur- 
rounding air, cannot do any ob- 
ferveable harm to animals: for 
E a thofe 
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thofe itiifchievoiis exhalations be- 
ing/ very providentially, fpecifically 
lighter than ' common air, rife at 
the fame time up ; and thus the 
lower region, in which we breathe, 
is freed from them almoft as foon as 
they are produced; whereas the de- 
phlogifticated air ifluing out of the 
plants in great abundance in the 
day-time is fpecifically* heavier than 
common air, and is therefore in- 
clined to remain longer among us, 
and to afford us all the ben.efit for 
which the Supwreme Wifdom has 
- providentially deliined it. 
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SECTION XIIL 

All rootSy few excepted^ when left out 
of the ground^ yield by day and by 
nigbt foul airy and infe& the fur • 
rounding air. 

THE experiments I made upon 

this fubjeft convinced me that roots 

have this deleterious power, and 

fome even to fo great a degree, that 

it would not be fafe to remain in a 

fmall clofe room in which a great 

quantity of roots of plants are 

kept* The roots of fome aquatic 

plants are remarkably apt to foul 

the air in which they are placed, 

fuch as roots of nifties, though ever 

fo well cleaned from mud and dirt, 

and the roots of perficaria urens. 

But I found the roots of becabunga 

E 3 almofl: 
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a^moft inofieqiive in this refpedt, 
which I was the lefs fvirpr|zed at, a$ 
their fpbftance is but little different 
from the ftalks. The roots of a muf^ 
tard plant gave in the Am-ihine ^ 
good deal' of air, when Jcept under 
water ; which air was worfe than com-s 
jnon. air, and extinguilhed ^ candle, 
Thefe roots even corrupted good aii;' 
in the middle of the fun-lhine. 

A plant, w;th roots and all, placed 
in ^ jar full of water, did, however, 
yield dephlogifticated air; fo that 
the bad efkSt of the roots was OY^r-s 
balanced by th^ plant itself, 
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SECTION XIV. 

Flowers ooze out by day and nigbt an 

unwbolefome air^ and Jpoily at any 

' time and in every place^ a confi- 

derable body of air in which they 

are placed. 

f 

DR. Prieftley has obferved, that 
a rofe, kept in a glafs^ had, in a 
ihoit time, fo much infe^led the air 
as to be unfit for refpiration, and 
concluded from this very juftly, that 
flowers might be hurtful in a room. 
I have heard more than once of a 
perfon found dead in a room where 
a great deal of flowers were kept; 
and I make no doubt but fome of 
thefe cafes are well founded* 

I tried all the flowers I could find 

in my neighbourhood, but could 

E 4 not 
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not difcover one which did not yield 
poifonqys air, though iu a fmall 
quantity, by day and by night, and 
which had not the power of render- 
ing qxiite unfit for refpiration a very 
conliderable body of common air. 
They even feem not to lofe^in the 
Icaft their deleterious influence in 
the fun; fo that I cannot but think, 
that it is unfafe to' keep in .a clofe 
room a large quantity of any 
flowers, even fuch. as have the moft 
delightful fmell. I am, however, 
very far from thihking. that there 
is aay danger to apprehend from 
fuch nofegays as are commonly kept 
in a room, either for ornament or 
perfume. The malignant influence 
which could be expedted from fuch 
a fmall quantity of flowers is iur 
tirely diffipated in the mafs of the 
furrounding air; but the excefs 

mull 
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muft not go too far, if the room i$ 
clofely Ihut and but fmall. If a few 
flowers of the honey fuckle {capri^ 
folium) yVfhicYi i)oflefs the moft agree* 
able fmell, are able to foul in three 
hours time, in the middle of the 
day, a body of air equal to two pints 
(fee experiments 65-^70) we may 
judge what dangerous efFedt might 
be expected from a large quantity 
i^ a clofe rooni. Thofe flowers, 
like all others, after.havjng rendered 
truly fatal, a body of. air, have loft 
nothing of their flavour. The air 
itfelf, which they have poiforied, is 
impregnated with the fame fragfant 
fmell as the flowers themfelvesj fo 
that a p^rfon, not ^ware of the cqq- 
cealed poifon which flowers fpread 
round about them, might be eafily 
induced by the fweetnefs of their 

fcei^t 
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icent to run the greateft hazard of 
lofing his life, without the fmallefl: 
appreherifion of danger. 



S E G T I O N XV. 

^U fruits in general exhale a delete^ 
rious air by day and by nighty in 
the light and in the dark, and pof- 

Jefs a remarkable power of Spread-* 
ing a poifonous quality through tb^ 

furrounding air* 

1 WAS, indeed, not a little fur- 
prized to find this effea: in even the 
moft delicious fruit, fuch as peaches, 
grapes, apples, and mulberries. By 
what I obferved in my experiments 
I am apt to think, that the power of 

fruit. 
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fruit, atleaft of fome, furpaffes the 
deleterious quality of flowers ia the 
dark; but the influence of the fun 
feems to check, in fome degree, this 
hurtful quality in fome fruit more 
than in roots and flowers, of which 
the moft part preferve, even in the 
brighteft fun-lhine^ their virulent 
effe<Sts upon the ambient air in its 
full force. I found, that one peach 
was able to render intirely poifonous, 
in a few hours, a body of air at leaft 
fix times greater than the fpace it 
occupi^; and even that they could, 
in the middle of the fun-fl^ine, ren- 
der fuch a quantity of air fo un- 
. wholefome, that a candle could not 
l^urn, nor an animal breathe in it. 

After I had obferved, that all 
Reaves of plants yiel4 dephlogifti-? 
cated air by day-light; and conlider- 
in^, that ia general all leaves are 

green. 
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green, and that that fubflance which 
Dr. Prieftley difcovered to yield 
fo much dephlogifticated air^is of 
the fame colour; I had fome fufpi- 
cion, that green fruits, fuch as beans, 
V. ould alfo yield dephlogiftitated air* 
1 placed,, for this purpoJe, fome 
French beans in a jar full of pump 
water, and ^xpofed it to a' bright 
faa?lliine duting four hours, -and 
obtained a moderate quantity of air, 
oozing 6u'^ of their fubflance by 
bubbles, in the fame manner as 
piit of leaves. This air was far 
from being depblogifticated air ;- for 
it was even worfe than common air, 
thoitigh it approached pretty near it 
in goddnefs* / 

, I. then, wanted t6 fee what eiFe6t 
thefe green fruits would have upon 
a .body of air in the dark ; and I 
ayas.'.not a .little farprized- to find, 
.r - I that 
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that they had a very remarkable 
power to foul a great body of air, in 
which they were fliut up, to firch a 
degree, that two dozen of fmall 
French beans, placed in ajar hold- 
ing two pints, had rendered in one 
night the air in the jar abfolutely 
poifonous, fo that a young chicken 
placed in it was killed in lefs than 
twenty feconds. I found even this 
deleterious influence of beans upon 
air to furpafs the power of plants, 
which are known ito be of a poi- 
fonous quality. :See experiments 
75—91, and principally experi- 
ments 88 and 89. 

Ripe mulberries, filling one-third 
of ajar, and placed in thefun during 
four hours, had fo much fouled the 
air within the jar that a candle 
would .not burn in it. 

SEC- 
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SECTION XVL 

Ti>e power of plants in corrediing bid 
air is greater than tbeir faculty 
of improving good air, 

THE experiments already known 
of Dr. Prieftley^ by which it appears 
that plants thrive wonderfully well 
in air fouled by breathing and burn- 
ing* of candles, gaVe me a great 
fufpicion^ thit the power of plants 
in corredting bad air might filrpafs 
their faculty of improving good 
common air. In order to put my 
conje<fture to the trial, I placed at 
eleven o'clock, in a warm fun-lhine, 
two jars of an equal fize, each con* 
taining an equal quantity of fprigs of 
pepper-mintjin pump wat^r.In one of 
thefe jars was let up a certain quan- 
tity . 
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rity of common air, whofe teft wa» 
at that time fuch, that one roe^fure 
of it with one of nitrous air occu- 
pied 1. 06 J. In the other jar was 
let up the fame quantity of air 
fouled by refpiration, of which one 
meafure with one meafure of ni- 
trous air occupied 1.34. i 

The air of both jars was exa* 
mined at two rfclock, when I found 
the common air fo much improved, 
that one meafure of it with one of 
nitrous air occupied i,oo. The 
foul air was fo much mended^ that 
it was near as good as the afmo- 
iprheric air, for one meafure of it 
with pne of nitrous air occupied 
now i.<>87» 

I examined both airs again at 
four o^clock, when the common air 
was ftiU more improved;- foi? one 
meafure of it With one of nitrous 

air 
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air occupied 0.95. The foul air' 
now was not only become as good 
as refpirable air> or air of the at-^ 
mofphere, but even furpafled it in 
goodnefs, for one meafure of it with 
one of nitrous air occupied 1.05. 

Nowj as the fame plant brought 
the foul air from T.34 to T.05, and 
the common air from i.o6j to 0.95, 
it appears clear, that the plant had 
corrected the foul air far more than 
it had improved the common air. 

This experiment was repeated 
feveral times with nearly the fame 
refults. 

As plants feem to delight in foul 
air, probably becaufe this air im- 
pregnated with phlogifton affords 
*more proper nouriflimerit, viz^ 
phlogifton to the plant; it muft of 
^ourfe happen, that a plant draws 
to it fo much ^he more phlogifton 

as 
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as the air, in which it grows, con- 
tains more of this principle* 

When a plant grows in the open 
air, it contaminates by night the 
furrounding air ; but this air, being 
diluted with other air, does not ap- 
pear in reality to be altered by any 
method yet found out : befides, it 
is probable, that this air is rifen up , 
as foon as it was become phlogifti- 
cated by the plant, being fpecifically 
lighter than common air* It feems 
therefore not improbable, that feme 
plants, as for inftance the byojcyamus^ 
may contaminate in reality more air 
at night than they improve in the day; 
fo that, if all the air fpoiled by fuch 
a plant was Ihut up with the plant 
a whole night and a day, the air 
would ftill be found contaminated : 
but tho' this might be the cafe when 
the plant is fhut up with the air^ 
F yet 
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yet it could never be any real diT- 
advantage in the natural fituation 
of things, becaufe this fouled air 
may be corre(Sted in the atmofphere 
by fome manner or other unknown 
to us ; and, if aot, we are, at any 
rate, immediately out of its reach, 
as it rifes by its being become light- 
er. But if fuch infedtious plants 
are fhut up in fmall clofe rooms, 
they certainly might do a material 
injury to our conftitution, andeven 
occafion death. 

It appears, by experiment 41, 
that a. plant may really foul fo much 
air at night as fcarce to be able to 
corredt in the day. But it is to be 
confidered, that fuch a plant, being 
maimed by its roots being taken off, 
and by being fhut up in a narrow 
fpace, muft have loft fome of that 
vigour which plants naturally have 

when 
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Wii^n they remain undifturbed up- 
on their place. See alfo experi- 
inents 51, 56, 57, 58, 59, 60* 



SEctiok xvii. 

bn the effeB of leaving plants kepi 
iii a roorfii 

T H 6* I think, that the keeping 
6f a few plant? in rooms is very 
inditfereiit as to the health of the 
perfons who live in them ; yet it 
is not fo indifferent for ns to kiiow 
the effects which plants have in 
reaUty on the air of the room, that 
we may avoid danger from any 
excefs. 

F 2 The 
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The influence of plants on the 
air of a room in which they are 
kept is diflfereht in the night froM 
what it is in the day. In the day 
plants are apt to contribute fome- 
what to purify the air of the room, 
if they are placed fo as to receive 
all the light of the fun poflible: 
if they are placed fo as not to re- 
ceive the direft. influence of the 
fun^ but to be free from any Ihade, 
they feem to have no influence at 
all, either in improving the air of 
the room or in fouling it. But 
when they are placed in a part of 
the room tlic moft remote from the 
Windows, fo as to be much Ihaded, 
they are apt to render the air of 
jthe room more or lefs impure, in 
proportion to their iize, and to the 
more or lefs degree of light of the 
place where they ftand. At night 

they 
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they abfblutely tend to foul the ah", 
principally when they flower. I 
acknowledge readily, that a few 
flower-pots can do neither good nor 
harm. But I remember to have 
found feveral orange-trees in a room, 
by way of ornament, and, as I was 
told, to keep the sar of the room 
wholefome : I think now fuch or- 
namental plants by no means indif- 
ferent, unlefs they were but fmall 
and the room ample; at any rate 
I fhould not fufier them to be kept 
in a room at night, where a lick 
perfon is, 

A plant fhut up in a glafs jar, 
and placed near the window in a 
room fo as to receive the rays of 
the fun, will make the air of the 
Jar better than the air of the room: 
whereas a fimilar plant, placed in 
the fame room in a ihaded place, 
F 3 will 
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will rei^der the air of the jar worfe 
^han the ^r of the room. If, after 
a few hours^ you iuyert the experir 
ment, by placing the plant which 
flood at the window in the flpiade, 
and that which ftood in the Ihade 
near the window, the reverfe will 
take place, viz. the air of the jar^p 
which was improved, will be found 
worfe than the air of the room : 
and the air of the jar, which had 
Ibeen contaminated, will be found 
corredted again. And this remark- 
able property of plants, in the way 
juft mentioned, may be demonftrated 
in a few hours. See experinfient 
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SECTION XVIII. 

Leaves of plants die fooner when the 
depblogijiicated air^ elaborated by 
tbem^ is feparated from them. 

WHEN the dephlogifticated air, 
fettled in the form of bubbles uponf 
the leaves, is fhook off, new bub- 
bles fucceed ; and thus by fhaking 
ofF feveral times thefe air bubbles 
a greater quantity of dephlogifti- 
cated air is obtained. The fecond 
crop of bubbles contains in general 
a finer kind of air than the firft ; 
> the reafon of which may be, that it 
is fcarce poflible to free the furface 
of the leaves entirely from all at- 
mofpheric air flicking to them^^ par-p 
ticularly thofe which have a pugh 
F 4 Ihaggy 
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lliaggy furface ; as, for inftance, the 
leaves^ of izgCj/alvia. 

Some of thefe leaves are fo pro-^ 
lific in pulhing out thefe bub-* 
bles, that I have found them re-» 
produced nine or ten times in leaves 
of a pear-tree* The leaves of a 
vine are alio very ready to yield a 
good number of fucceflions of thefe 
bubbles. But I was curious to fee 
whether the leaves decay fooner or 
later when the air bubbles were left 
upon them J or when thqy were 
Ihook off now and then : I put ^ 
leaf of a vine in a jar full of pump- 
water, and left it expofed to th^ 
open- air without ever Itirring it j 
the air bubbles^ grew to a very large ^ 
lize ; and fome of them quitted the ^ 
leaf of themfelves and rofe up. 
This leaf remained as frefh as when 
it w^s put in the jar during a whole 

week ; 
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we^ ; whereas another leaf of the 
fame vine, placed near it in another 
jar, and whofe air bubbles were 
ihook off five or fix times in a day, 
was withered in lefs than two days. 
This fecond leaf had loft the great, 
eft part of the rough furface, which 
covers, as a kind of fcarf^fkin, the 
under and unvarnifhed part of the 
leaf ; at leaft this fcarf-fkin became 
tranfparent, if it was not really de- 
Itroyed ; and this tranfparency was 
obferved principally upon the very 
fpots of the air bubbles. This ex- 
periment was repeated feveral times 
with the fame fuccefs. 

It fhould feem by this obferva- 
tion, that the lofs of this air, if it 
cannot be replaced by the abforp- 
tion of new air from the atmo- 
fphere, makes the leaves decay 
fooner; and thus the texture of 

the 
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the leaves, having no more air to 
elaborate, refembles almoft the or- 
ganization of an animal, which 
lofes its life by becoming exhanfted 
through the loffes fuftained by the 
increafe of the various excretions 
which are carried on in its body, 
if thefe loffes are not repaired by 
taking in new nourifhment. 

Vegetables feem to draw the moft 
part of their juices from the earth, 
by their fpreading roots ; and their 
phlogiftic matter chiefly from the 
atmofphere, from which they ab- 
forb the dr as it exifts. They ela- 
borate this air in the fubftance of 
their leaves, feparating from it what 
is wanted for their own nouriftiment, 
viz. the phlogifton, and throwing 
out the remainder, thus deprived 
of its inflammable principle, as an 
^xcrementitious fluid, and in this 

ftate 
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^te hurtful to them, but rendered 
ufeful tp the animals, who in their 
tour take from this air, by the a<St 
of refpiration, what they want, and 
throw out the reminder as hurtful 
to them ; but . rendered again 
fervjceable to the vegetables. This 
theory feems to be very, reafonable, 
and to have fon^e foundation in na- 
jture. It throws a good deal of light 
upon the (Economy of nature, and 
tl^e mutual influence which the ve- 
getable kingdom has upon the ani-* 
mal, and the animal iLix)on the ve- 
getable. It has fome analogy with 
pther general operations of nature, 
wluch are well known. 

A plant, which 15 a living being, 
deftitute of motion, remaining upon 
the fame fpot on which it took its 
beginning, if not capable, as animals 
are, of gojng in fearth pf its food, 

muft 



Digitized by 



Google 



t 76 ] 

muft find within the narrow 
compafs of the fpaoe it occupies 
every thing which is wanted for it- 
felf, and to fulfil the office which 
has Ibeen dictated to it by the Au-r 
thor of nature. It is obliged to 
ipread the numberlefs filaments of 
Its root through the furrounding 
ground, as fo many fiphons tp pump 
up the juice, which prefents itfelf 
to thofe filaments ; and thefe fila- 
ments are fufficient to afford all 
that the greateft part of trees want 
in the winter. But, being deflined 
in the fummer-time to jnore import 
tant offices, the tree fpreads through 
the air thofe jiumberlefs fans, dif- 
pofing them, in th^ moft advanr 
tiageous manner imaginable, to in-f 
climber each other as little as pof- 
lible in pumping from the fur-p 
rounding aij- ^11 that they can ab-f 

forb 
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fbrb from it, and to prefent, i( 
I may fo fpeak, this fubftance 
drawn from the common atmo- 
fphere to the diredt rays of the fun, 
on purpofe to receive the benefit 
which the influence of that great 
luminary can give it. 



SECTION XIX. 

On the power which vegetables have 
of abf orbing different kinds of air * 

I F a plant is fliut . uip in a cer-* 
tain quantity of air, and all light 
bindered from falling upon if, it ab- 
forbs in general more air than it; 
yields, and therefore the bulk of air 

is 
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is found lefsi Thie quantity of aif 
thus abforbed by plants may vary 
from numberlefs circumftances, as 
well as from the particular nature? 
of the plants I have no time td 
fearch in my notes for all the parti- 
cularities I have obferved upOn this 
fubjedt. I can fay in general from 
remembrance, that fome water-^ 
plants were very willing to abforb 
a good deal of air, principally wheri 
they were placed with roots and all 
in the air ; and that they readily 
abforbed air fouled by breathing, 
' One of thofe plants had alfo zh^ 
forbed a great deal of dephlogifti- 
cated air, fo that in one night 
k had abforbed half the quan- 
tity I had put with it, which a- 
mounted to 4 ounce rheafures, if t 
rightly remember* 

This 
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This abfoiption alfo takes place 
in the day time ; but as the plants 
at that time yield themfelves a great 
<3uantity of air, the abforptioa is 
not fo eafily afcertained. 



SECTION XX. 

On the bkft manner jof judging wifC" 
tber the plants are ready to yield 
tbeir depblogijHcated air, 

AS the light of the fun, and not 
the warmth, is the chief caufe, if 
not the only one, which makes the 
plants yield their dephlogifticated 
air, it feems reafonable to think, 
that in a bright fun-fliiny morning 

the 
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the plants rwill be earlier i^vived in 
their office than when the fun h 
hid by thick clouds* I found this 
diflference to be very remarkable, 
fo that in a. dark cloudy morning I 
found the plants to begin their 
daily operation an hour or two later 
than in a clearer day. I even found 
that all the plants in the fame gar' 
den did not awake, if I may io 
exprefs myfdf, at the fame time 
from their noiStumal ftupor. Thofe 
plants, whofe expofure was fuch 
as favoured the rays of the fun 
being call early "upon them, were re- 
vived earlier than thofe which were 
Ihaded by other pliiits, a wall, a 
houfe, &c. Nay, 1 eVen found 
that there was fome diiferoibe in 
this refpe<St between the Jl^a^^s of 
the fame tree ; as I found thofe 
whkh were the firft influeneed by 
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the light of the fun, the firft ready 
to operate ; when thofe of the op- 
pofite fide of the tree, fhaded by the 
firft, were ftili in their ftate of 
ftupor. 

A ready way to kiiow this time 
'exa<5tly is to put a leaf or two, from 
the plant you are to examine in 
this refpe<ft, in a glafs full of frelh 
pump- water, and to obfervC) whe- 
ther the bubbles appear upon them 
about as quick as they ufe to 
do in the full day time. If they do, 
you may be fure they are fit for 
the bufinefs. 

But there is a readier way to 
know exadlly this article of time, 
which I found by the water in the 
jar in which the green matter^ dif- 
tbvered by Dr. Prieftley, is already 
formed. Thd do<5tor found that 
^his green matter yielded air bubbles 
G only 
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only wheti placed in the faft 5 
which obfervation ferVed me as 
a good index^ whether thofe plants 
which have experienced nearly the 
fame influence of the ftin as the 
green matter, were fit to yield de- 
phlogifticated airi The more briik 
you fee thefe hubbies rife, the 
quicker your plants will give theirs,. 
But this manner of judging can 
only be of fervice in the morning ; 
for in the middle of the dky all 
leaves of plants, even thofe which 
W^re kept in a very dark place, re- 
vive fo quickly, that they feem not 
to ftand fhort in an obfervable way 
with thofe which were conftantly 
in the open air,. 
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SECTION XXI. 

« 

Configures "why fome uoatersy as dif* 
iilledy boiledy and fome other wa- 
iersy do not promote^ but impede 
the operation of the plants in yields 
ing depblogijlicated air^ 

A S I think 1 have proved clear- 
ly enough that the dephlogirticated 
air yielded by plants is air elaborated 
by a kind of vital motion^ carried 
on in the fubftance of the leaves, 
and kept up by the influence of the 
light of the fun, it feems that no 
more is required to collcifl this air 
than to prevent its difFufing itfelf 
.through the common mafs of the 
atmofphere. Water fcems the moft 
appropriated body for fuch an in- 
tention, for it is not hurtful to plants. 
G a . - tony 
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Many of them even thrive the beft 
in it. The beft quality required 
therefore in the vi^ater ufed for this 
purpbfe feems to be, to poffefs of 
itfelf air enough, fo as not to imbibe 
it readily from the plants J and not 
fo much as to be overcharged 
with it; for if the water is too 
much deprived of its own air, it 
rtitift be more difpofed to abforbe it 
from bodies plugged into it. And 
if water fliould be fo miich impreg- 
nated with any air, this air would 
readily riilh into th^ fubftance of 
the leaves, and fpoil by its bvilk, or 
by its particular nature, the elabo- 
ratiori of the dephlogifticated air; 
the more fo, as water, when found 
faturated With air, is found to pof-* 
fefs this air in the form of fixed 
air, which differs too much from 
the ^atuVe of dephlogifticated aif^ 

or 
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or atmofpheric air. Befides, water 
overcharged with air parts eafily 
with it, which of confequence will 
of itfelf fettle in the form of bub- 
bles upon the leaves, and thus dif- 
turb their ^hole operation. We 
know that pump-water poflefles of 
itfelf a great portion of air,, which 
is generally thought to be for a part 
fixed air, to which it owes its agree- 
ably pungent or brifk tafte, which 
makes it palatable above all other 
waters. We know with more cer- 
tainty, that boiled and diftilled wa- 
ter are deprived of the greateft part 
of their air; and this is perhaps 
the xeafon, why they are not fo 
palatable as common fpririg or pump- 
water. Therefore it feems to be 
not quite improbable, that water 
which has been boiled or diftilled is 
very apt to abforb^ itfelf the air 

G 3 which 
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whicli oozes out of the leaves^ an4 
that thus lefs s^ir is gathered ut th<? 
top of the bottle. TWs cQnjetfture 
will perhaps find more ground fri9m 
the fpUpwing expeptnent. I placed 
fome leaves of a vine in watetj^ 
which I had, for this experimentj^ 
impregnated with fiied air : they 
were fcarce under the furface of 
this water, but they were all covered 
with air bubbles ; which feems to 
me to depend partly upon this wate;' 
refafing to abforbe any air ifluing 
from, the leaves, becaufe it was al-s 
re?idy. overcharged with air itfelf, 
It is true . that ^ny other body, 
plunged in water impregnated with 
ii^^ed air, wiU aMb become covered 
with air bubbles; but thefe bubbles, 
do not appear fo foon, w iircreafefo 
rapidly, as thofe 6f ^he liviugleaves, 
Sojhat it feerfis, th'^t the bubbles of 



Digitizaci by 



Go^le 



[ 87 ] 
the leaves increaf^ fafter becaufe 
tbey are puftied out of the leaves by 
3 yit^ rnotion m the leaf. It is alfo 
tfuQ, t)i,at leaves tjius placed in wa- 
ter im^regRated with fixed air^ do 
nQt yiejd that fine dephlogifticated 
air which they yield when placed 
ijj common puftnp-water ; which 
» m^y be owing perhaps to the great 
3ibundance of fixed air penetrating 
the leaves, by being abforbed,, and 
oozing out as it were, in a kind of 
tumultuary way, together with the 
air already contained in the leaves. 
Thus the air iffuing out of the 
leaves may, not have undergone 
that degree of elaboration required 
to change it into dephlogifticated 
air^: for the leaft circumftance may 
difturb nature in this work ; the 
fliade of a building, of of another' 
pl^at, may change this wonderful 
G 4 opera- 
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operation, fo as to produce quite the 
reverfe, and to obtain a pbifonou? 
^r inftead of dephlogifticated air: 
for the evaporation of bad air in 
the dark depends on the vitaV mo- 
tion within th^ plant, which, being 
not influenced by the light of the 
fun, produces a contrary eflfedt^ 
Thus a plant growing in an abfolutd 
darknefs is withoT;it green colour, 
and fruit without the influence of 
the light has no flavour* 
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SECTION XXII. 

Soffie remarks on the green matten 
which Jetties at the bottom and 
Jides of the jars in which water is 
left Jianding, 

THIS green matter, which Teems 
to be of the vegetable kind, was 
firft found by the Rev. Dr. Prieftley 
to yield very pure dephlogifticated air: 
but it ceafes at laft to yield more air 
if the water of the jar is not re- 
newed, which ought therefore to 
be done now and then. 

It is wonderful that this matter 
feems to be never exhaufted of 
yielding dephlogifticated air, though 
it has no free communication with 
the common atmofphere, from which 

' 5 • ^^® 
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the- moft part of other plants feem 
to derive their ftock of air. Does 
this ycgctableni^ttcr imbibe the air 
from the water, and change it into 
dephlogilikated air ? This 4pes not 
^m to me probable, for I eould not 

.obtain from water, ^veij by boiling, 
fo much air as the water in which 

. this fubftance was produced yielded 
by itfelf, I flaould rather indipe to 
believe, that that wonderful power 
of nature, of t:hanging one iub- 
ftance jnto another, and of promo^ 
ring perpetually that traniinutatipn 
pjf Aibftances, which we may ob- 

. ferv-e every wiiiere, is carried on in 
this green vegetable matter in a 
iw)re ample a^ld oonlpicw^us way. 
T^ water itfelf, or fome fubftance 
in <the water, is, as I think, chang- 
ed into this vegetation, apd under- 

.gQBs, by the influence of the fan 

. . iliining 
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Ihlning upon it, in* this yery iiib- 
ftance cr kind of plants, fuch a tm^ 
tamorpbqfis ^ tQ baqome.wJii^ we 
call now dephlogifticjrted am -This 
reai tranfinutation,. though woac^r-p 
fui to the •eye of a philofopher^i yet 
is no more extraordinary; thiaa thQ 
change of grafs and other ve§eta-^ 
bles into fat within the body, ef ^ 
graminivorous aoima},. and th^ pro^ 
duiStion of oil (rom the U^atery juiqe 
pf an olive tree. More examples 
3re to be feen of fuch wonderful 
tranfmutations of fublunary beings 
in the article \ipon the mutability 
of air. 

On, purpofe tq obtain in a fliort 
time a great deal of dephlogifticated 
^ir from this green matter, I ga-? 
thered a good deal of it fropi the 
|ides of a ftone trough placed near 
^ faring upori the . high road, and 
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always kept full of water foF the 
h(Hies. I put a good deal of this 
ftibftance in a jar holding a gallon 
of pump-water, ^nd inverted it in 
an earthen pan. In a week's time 
I found about I7 pint of very fine 
dephlogifticated air collected in the 
jar,, which furpafled in purity the 
air obtained in another jar from the 
green matter generated by itfejf^ 
§e^ experiment loq, 
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SECTION xxm. 

in planting ir^esfor rendering the aii^ 
wbolefomer^ it feems not to be quite 
indifferent what kind of trees are 
made ufe of. 

After what is already faid 
on the fubjedt, there will be no 
daubt left, that vegetables have a 
remarkable Ihare in cleanling and 
. purifying our atmofphere. But as 
it feems to follow from my experi- 
ments, that fome trees yield by the 
day a purer dephlogifticated air than 
othets, and that fome feem to be 
lefs difpofed to infe(5l common air 
by night, it can fcarcebe conlidered 
as a matter entirely indifferent what 
kind of trees ought to be planted, 

if 
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if the falubrity of the air was ikQ 
chief objecSt of fuch a plantation. 
I made Ibme experiments for this 
piirpofe, of which a few are placed 
in the fecond part of this book. But 
I am far from thinking myfelf in-* 
titled to decide any thing upon this 
head ; the more, becaufe all trees 
co-operate to the fame end, and 
becaiife the oeconomical advantage 
arifing fi'om the preference of one 
ibrt of tree above another may be 
thought to over-balance the fmall 
advantage to be derived from its fu- 
periority in rendering the air purer. 
I muft content myfelf with the dif-* 
covery of the faft, and leave the 
reft to others, who, by farther and 
more decifive experiments, may have 
a better right to decide fomething 
upon this head than I can as yet 
pretend to. 
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SECTION XXIV. 

The iarg^ and tbt tmrt perfe& 
leases yield more and purer depb* 
hgijfkated airy than tbofe witicb 
are natyetftdl grvam. 

NOTHI NO feems to me a nMre 
convmcing prcx^f that the elabora- 
tion of d^>hlagiflicated air is an 
«fied: of a kind of vital motion in 
the texture, di the leaves, than that 
yoimg leaves, not yet grown to 
their natuxal iize, yield their air- 
bubbles fbwer aod lefs in bulk, 
and that the air yielded by full- 
grown leaves fnrpaiTes in purity 
tiiat which is obtained frc»n leaves 
aot yet conw to pec£s4!fcion, 

1 it 
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It is an amufing fight to obferVe 
in a jar full of pump- water the ex^ 
tremity of a branch of a vine, Which 
contain^ leaves of diflerent agesj 
from the matureft to thofe which 
only begin to unfold themfelves* 
The air-^bubbles make firft their 
appearance upon the old leaves^ 
then upon thofe that follow, and 
laft of all on the tieW-bom oties; 
The fame proportion takes place alfb 
in the fize of the bubbles ; the 
iargeft or oldeft leaves having al^ 
ways the Iargeft bubbles, and there^ 
fore yielding far the greatefk quan^ 
tity of dephlogifticated air* 

As it feenls to be almoft d con- 
ftaiit rule, that the leaves which, 
yield the greateft quantity of airj 
yield alfo the pureft; thfe fame 
rule alfo takes pla^e in the old and 
iiew leaves i The young leaves 

feetxl 
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ieerti iicSt to have their, organizatiorl 
tompleated for the office to which 
they iire deftined, and therefore 
they ' are not yet able to elaborate 
fo mucih hor fb good dephlogiffica- 
ted ^r ia^ the pld ones. The expe- 
. timent 122 and 123 feem to be de- 
cilive in this refpedt* 



SECTION XltVi 

though the diminution of the bulk of 
nitrous air is believed to be an un-- 
quejlionable tejl of the goodnefs of 
any airy yet^ it mtt/i be allowed^ 
that infome kinds of airs this t0 
may fail. 

AFTER having tried a great 

Variety of airs myfelf, and aftet 

H having 
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having f*een many naofe tried by 
Abb6 Fontana, I no longer mad^ the 
leaft doubt, but the difcovery o( 
Dr. Prieftley ia judging of the. exf 
aft degree of goodnefs of any air 
was without any exception. . But, 
a$ I was refolved to abfta^n as much 
as poilible from all analogical con^ 
cluiions, without they were fup- 
ported by direft experiments, I tried 
every air I could find, not only by 
the nitrous teft, but alfo by the 
flame of a candle, without, how- 
ever, harbopring any miftrufl in the 
already adopted manner of examin- 
ing the degree of goodnefs of them* 
I had' already been convinced, 
that inflammable air was made ex- 
plofive in a few hours when expdfed 
in "the fun with any planti though 
I fometimes found it, by the nitrous 
teft, fo much corre<5ted as.tp.ap- 
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ptoich near to the goodnefs of 
common air. This gave me fome 
fxifpicion, that this inflammable air 
might be fufceptible of a ftill more 
remarkable correction or purifica- 
tion, at leaft in appearance, with- 
out toling its explofive quality* 

On purpofe to difcover the whole, 
t left fome inflammable air upon 
perftcariay and fome upon wallnut 
leaves, during farty-eight hours, 
keeping the jars continually in the 
open air. 

I tried firft the air of the jar in 
which the wallnut leaves were/ in 
the manner familiar to Dr. Prieftley 
and in that of A. Fontana ; and re- 
peated each trial twice with the fame 
refult. I found the air by both 
thefe methods to exhibit all the ap- 
pearance of air, fuperior in quality 
to common air ; as may be feen in 
H a eXperi- 
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experiments no, j 1 1 . 113,114, 
and ns; andyetl found this very 
air to explode with fuch a loud re* 
port,, even in a cylindrical jar, that 
my fervant, who kept the glafs in 
his hands, thought it was ^bfolute- 
ly broken. This event gave itue-no 
fmali concern for a method of try- 
ing the goodnefs of airs, which I 
had already coniidered as infallible. 
However, I had ilill fome hopes left 
tlwt I had committed fome blunder 
in this experiment; and very 
luckily. I had Aill at hand the 
jar which contained the perjicaria 
urens with the inflammable air; 
but! was forry to find that my fiif- 
picion was but too well grounded ; 
for this air gave, by two different 
trial?, the following refult: one 
meafure of it with one of nitrous 
air occupied 0.95 ; and with two 

meafures 
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hieafures oi nitrous air 1.92; by 
A. Fontana's method it gave i )0, 
1.96^ 2.95 ; and thus it did appear 
by thefe trials to furpafs far in good- 
nefs the common air ; and yet it 
exploded at the flame of a candle 
with an uncommon loud report. 
See experiments no and in. 

There remained ftill one experi- 
ment to be tried with this air, viz^ 
to put a living animal in it. I was 
forry to have fpent the moft part 
of this air, fo as not to have enough 
of it left for this trial. However, 
I wias refolved to piifh the experi- 
ment farther, and to let the inflam- 
mable air fland a longer while up- 
on the plants, before it was to be 
employed for the different trials, 
and principally before an animal 
Ihould be put in it. Some entire . 
plants of perficaria urens were put 
H 3 Ja 
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in a gallon jar full of water, and ai 
much ftrong inflammable air was 
let up as to fill above one third of 
the jar. I left it in the garden 
during fix d^ys, when I found, tq 
my iuiprize, that it was very fay 
from being correAed ; for one mea- 
fure of it, with one of nitrous ^^ 
occupied .1.80 ; it gave the folio wr 
ing refult by Abbe Fontana's me- 
thod, a.58, 3.58 : a chicken, near 
tiiree weeks old, died i^ it in the 
Ipaoe of one minute. 

This refult, fo different from th^ 
former, greatly puzzled pae, an4 
reftored my hope that the nitrous 
teft was without exception, and thaf 
I muft h^ve committed fome error 
in the former experiment. 

I was, however, far from giving 

Up entirely my fufpidon 0;f th^ 

.failure of the nitrous teft. I re? 

6 folved 
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folved to repeat tlie experiment a- 
gain, with all pofiible attention ; I 
had ftill half a pint left of the in- 
flammable air, which had been du- 
tingfix days upon the perjicaria urens 
without being much mended. See 
exp. 112. I put a frefh plant of 
mxiftard in ajar filled with water, and 
let up this infiammalHe air in the jar, 
fo that the plant was in contact with 
iha air. I placed it in the garden 
on a Saturday aj twelve o'clock. I 
tiHd this air the next day between 
one and two in the afternoon, and 
found it by the nitrous teft fo much 
mended, that it appeared better than 
common air, and yet it exploded 
with a loud report by the approach 
of a candle. I replaced the jar again 
in the garden, and put the fkme air 
again to the nitrous teft on the Mon- 
day following, when it appeared to 
H 4 .iJe 
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be far fuperior to the atmofperic aii^ 
for one meafure of it, with one of 
nitrous air,' ocxaipied o..>6 ; and 
yet it exploded as ftropgly as before. 
I replaced it again in the garden 
during four . hours ^ more, when it 
appeared to be jftill, farther improved 
by the nitrous iteft, without lofing, 
however, in the Icaft, its explftfive 
nature. See experiment ii5» 

I had alfo on the fame Saturday 
put feme plants of perjicaria urens 
with their roots in ajar full of water, 
and let up two pints of ftrongin-^ 
flammable air, I found this :air on 
Sunday, after the jar had been 24 
hours in the garden, fo much cor^ 
red:ed, that it approached to the 
goodnefs of common air by the ni^ 
trous teft, though it exploded with 
a loud report. I replaced the jar 
a^ain in the garden, and again ex^ 
5 amined 
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iamined the air on Monday between 
one and two o'clock, when it ap* 
peared, by the nitrous teft, about as 
good as common air ; and yet it 
had not loft its explofive quality* 
After this, I replaced the jar as be- 
fore, in the garden, and put the 
fame air again to the teft between 
four and five in the afternoon of 
the fame day, when it appeared to 
be better than cpmmcn air, without 
having loft its explofive force* 
There remained now nothing more 
to be done, than to try the efFe<St of 
this air upon a living animal. I 
placed a lively chicken, three weeks 
old, in a jar filled with this air : it 
grew fick dire<Stly, and was in fix. 
minutes near dying, whea I took it 
out quite motionlefs. It remai led 
in the open air durin?j; fcveral mi- 
nute,s in a dying co i^lition, alter 
which it gradually recovered. 

I was 
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I-^as now thoroughly convinced, 
that the nitrous teft failed entirely 
In Ihewing the degree of falubrity 
fc(f this air ; for it appeared by this 
method to be nearly dephlogifticated 
tdr, and yet it was flill a true poi- 
fotious ait*. 

I was indeai very forry "to find 
this failure in a method fo well ad- 
apted for the exploration of atmo* 
Ipheric air. But. I am very far 
ftom thinking that this exception 
diminiihes in any way the real value 
bf the important difcovery, that 
hlitrous air dtmini/kes refpirable ait 
in tbepropwtton to its falubrity. For 
^his teft holds good in atmofpheric 
Jiir, which is th^ chief objedt of our 
Ixperjpaents. 

* Does this air owe its explofive nature to thcdephlo- 
gifticatcd air oozing out of the plant ? But this rcry 
air becomes alfo explofivei though it ftdxuk with a 

plaint 



Digitized by 



Google 



1 



[107 ] 

SECTION xitVl. 

^ is one. of the mojicbangaakk fab* 
Jlofices in nature^ and appearing 
under very different forms and 
^ftalities from a variety of caujes, 

T H E air of our atmofphere ii 
fddom during a whole day of thd^ 
fame quality. Its degtee of Whole- 
fomenefs is perhaps not left fubjfc^ 
> Jo vaiiatibns than its weight alid its 
degree of heat and coM. The ba- 
rometer indicates the firli, and the 
thermoH^eter the other. Stit thofa 
two inftrunjents feem to have ttd 
elation to the more or lefs purity 
of the attftofphere, or the njbre of 
lefs fitnefsof the air for the ufe of 
yefpiration. 

plant during the night, wbfn the plaoti yield bat .% 
very fib«U ^piantity of bad air. , ^ that it ^tber ap- 
pears to be changed by the phut ia a Inad of ia/jA* 
fst^afnt air, Or a ttvefulni'tndtin^ air^ tbf only yet 
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The invention of an Etddiometer^ 
or of ah inftrument or contrivance, 
b5^ which the degree of purity 
of the \comtnon air, or its fit- 
^efs for refpiration, or rather its 
wholefomenefs, can be inveftigated 
jiift as well as its weight, and its de- 
gree of heat and cold, is perhaps 
one of the moft extraordinary in- 
ventions which ever was naade. 

We owe this important difcovery 
to the Rev. Dr. Prieftl^y, He found 
that nitrous air ha^ the fingular pro^ 
perty of diminilhing, or of being 
diminifhed by, common air in pro- 
portion to its goodnefs ; or that the 
bulk of the two airs joined together, 
contracts itfelf in a fo much the 
narrower fpace, as the common air 
is better, purer, or more fit for re^ 
fpiration. It will foon appear to 
what a confiderable degree of acqu- 
racy 
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racy the Abb6 Fontana has brought 
this truly great difcovery. 

We have now in our hands the 
means of judging, not only of the 
degree of goodnefs of the 6oma»ort 
air upon the fpot, but we may with 
as much eafe alfo judge of the qua^ 
lity of the air of any country,. by 
fending the air of it in clofe bottles. 
But as the air, upon the fame fpot 
undergoes itfelf continual changes, 
we can but very feldom. expert an 
a(;x:urate agreement of two experi- 
ments, unlefs made at the fame 
time, or unlefs a quantity of the 
fame air be (hut up in a bottle fuf- 
ficient for different experiments. 

Until accurate inftruments fit for 
fuch purpofes are generally known, 
and employed with all the attention 
^required, we fhall not be able to 
judge of th^t degree of goodnefs 

which 
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part of the year ia a country, and 
thus to determine the advantages 
li^ch would arrive to our confti« 
ttttion, in fpentMng our lives in one 
CDuntty rather than in another, on 
jpurpofe to preferve a good Kiate ol 
health, to cure p^ticular difeafes 
which require a pure air, 6r to pro* 
tradifc our exigence in this world in 
particular bodily difpofitions. Wei 
istu& as yet content ourfelves with 
the anwifement of the experiment* 

The continual changes which t 
olhferved ia the atmofphere daily, 
by trying its conftitutipn, convinced 
me. of the too precipitate judgment 
of fome philoibphers, who, though 
lurnifhed \pith but indifferent in-* 
ftruments, have begun already td 
aifecL the degree of goodneft of 
certain places, by one or two ohier^ 

vations 
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vations made in the time they po^M 
through fuch a place. But I muft 
leave the difbuflion of this matt^ir 
to my reipe<^abie friend Ahb4 Fod-> 
tan^ who, in my opinion,. h«^ caft 
a gi|eat light upon this important 
fubjec^ ; and intends fbon to pub- 
lish his obfervations on this he^j^ 
I will add only fome ftuther rcflec* 
tions upon the changeablenefs of 
air, its ProteuS'like and metaplHH> 
ricsd; nature. 

Since the. experiments of ^ 
Rev. Dr* Hafesy we know" thai aif 
^ntei^ the compolitipqk o^ bqdii^ 
Hi^d ^ven ferves as a kin4 of^cf^Qi^d 
for the ftroflger oo^i^/lqn of t^ 
^on^j:ueot particles, qC a foUdr bo4y» 
By this it feems that air may beqom9 
itfel^ a folid bpdy, as it oopfttm^es 
ijuch a conficjer^bl^ part of ifif^ 
pajrtjqulaf bodies, r^;^?^ i^ aCfUlfPi? 

inftance, 
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iniftance, vegetables, calcarious ftoiltfi 
nitre, &:c. That a fluid body may 
become a folid, is nothing extraor-> 
dina^ry ; we fee that water becomes 
as folid as a ftone, and remains fo^ 
in a place fUfficiently cold. There 
are perhaps in the world no fub- 
fiances which are by their nature 
fluid: for all fubftances yet found 
may be, by diflferent operations, 
principally by a fufficient degree of 
heat, rendered fluid ; and all fluids 
feiay be changed into folid bodies 
by applying to them a fufficient 
degree of cold. Mercury itfelf was 
rendered as malleable as any other 
metal, by Profeflbr jBrozew at St. Pe- 
teriburg, by a very great degree of 
told. 

Since that kind of air is known, 
which goes now under the name 
of fixed air, and which Van Hel^ 
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^ont^ called Gas Sylveflre^ it has 
been imagined by many, that dif- 
ferent vegetables cohtain alrhoft no- 
thing biit fixed air, becaiife they faw 
that as foon as they began to fer- 
ttient they emitted really fixed air. 
But if from this we conclude that 
this vdry fanie vegetable contained 
this fixed air, as fuch, concealed in 
its fubftance, and exifting there, as 
it were in a concentrated or com- 
p^eflfed ftite, almoft as common air 
is in a condenfing engine before the 
fermentation began, we may pofli- 
bly make an erroneous conclufion ; 
for it may be that this vegetable did 
hot contain more fixed air as fuch 
than inflammable air ; but that a 
part of the fubftance of the vege- 
table has undergone fuch a change 
by the adtion of the fermentation 
as to become what is now called 
I fixed 



Digitized by 



Google 



i tt4 J 

fixed air, but what it was very fai 
from being before the fermentation^ 
That this may be the cafe I was in- 
duced to fufpeft by the following 
experiments i I fqueezed the air out 
of ditferent vegetables, keeping them 
under water, fuch as malva, potatoes 
plant, hyofcyamus, apples, &c, I 
expected to find the moft part of 
, this air fixed air : but I was much 
difappointed ; for this air was not 
diminilhablc by ihaking it in waten 
By examining it in another way, I 
found that the flame of a wax-taper 
would grow dim in it, and that it 
was only fomewhat inferior in qua-« 
lity to common air; for one meafure 
of this air draWn from an apple^ 
with one of nitrous air, occupied 
1,24; and that exprefled from the 
leaves of hyofcyamus occupied 1.25. 
The air exprefled from malva and 

potatoe- 
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iMtatoe^^plants appeared to be ibme* 
What bettetk This air is undoubt- 
edly the very air of the vegetable 
unaltered. I placed all thofe vege- 
tables feparately near the fire in 
Water, and by exatnining the air 
difengaged from them I found it 
to be of a ftulch "worfe quality than 
that which I obtained by fqueezing; 
and by trying the air eXtra<Sted from 
them by actual ebulUtion, I found it 
to be poifbnous, and to extinguifli 
;flame. The air from an apple ob- 
tained by boiling was fo bad, that 
one meafure of it with one of ni- 
trous air occupied i .7 1 . Now theie 
very plants, placed in the fame wa- 
ter in the fun-ftiine, yield very fine 
dephlogifticated air, and by fermen- 
tation they yield fixed air. Is it 
therefore not probable, that the 
very air contained in the plant in 
I a its 
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its natural ftate was really an aii* 
approaching in quality to common 
air ; and that the heat lof the ebul- 
lition had changed this very air int6 • 
phlogifticated kir, in the famfe way 
as the a<St of fermentation changes 
it into fixed air, thfe light of the futi 
into fine dephlogiflicated air, the 
digeflion in the llomach and thfe 
intefHties of an animal (a great de^ll 
of the air contained in the inteftines, 
and all that from which we eafe 
ourfelves by the re6tum, is pure 
inflammable air) and adlual fire ap<- 
plied to it into inflammable air, and 
the obfcurity of the night into an- 
other kind of truly, poifonoiis air ? 
Could it be faid with any degree df 
probability, that one and the fame 
vegetable contains thefe fix kinJs 
of air, fo different in their nature, 
and even contrary to one another ? 

Is 
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Is it not more reafonable to fay that 
vegetables contain an air, or. by 
whatever name you will pleafe to 
call it, which by undergoing dif- 
ferent operations changes into dif- 
ferent forts of air ? 

Whoever therefore fays, that fuch 
or fuch fubftance contains fuch or 
fuch air, becaufe he extracts fuch 
air from it by the adlion of fire, by 
fermentation, or by any other means, 
may fpeak erroneoufly. 

.Nitrous acid, or fpirit of nitre, 
jields nothing .but nitrous air when 
it is poured upon mercury, copper, 
iron, Sec. ; but, when it is mixed with 
iron filings iaa very .diluted ftate, it 
gives, by the affiftance of a mo- 
derate degree of heat, a mixture 
of different airs, partly fixed, partly 
cxjmmon air, and partly phlogifli- 
cated air, (which experiment J faw 

I 3 ^^ 
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«t Abb^ Fontana's). When thi« 
very acid is joined to fdme earthy 
fubftance, or to a vegetable alkaline, 
fait (with which it conftitutes nitre),^ 
it yields ty the aftion of the fire 
nothing but pure dephlogifticated. 
air, in fucji abundance, that the 
quantity of it is equal to about 
eight hundred times the bulk ot 
the nitre, as Ahh6 Fontana found. 

Such-like tranfmutations which 
air feems to iindergo are every 
where obvious in nature. ^11 bo^ 
dies upon our earth, or almoft all, 
undergo continually fome alterati- 
ons, and at laft deviate entirely from 
what they were before. The plan^ 
which aflfords us the mofl: whole- 
fome food is perhaps the next ta 
another which draws out of the 
fame fpot of ground a poifonous 
Juice. The food by whi(;h a viper 

live^ 
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lives changes within his body Intq 
f, fubftance which has nothing de-r 
]eterious in itfelf, but in one place 
of its body ^ ncioft virulent poifon 
is elaborated fron:^ it. The fame 
juice which the root of a tree pumps 
from the earth is changed into va- 
rious fruits, VM7 diflferent in tafte 
and qualities, if different fort of 
fruits are grafted upon it. An ani- 
mal body becomes a manure for 
plants by corruption ; it changes 
thus in the fubftance of av^etable; 
this, being burnt, changes into 
afties ; which, by the a<Stion of the 
fame fire| and by the addition of 
ibme fand and fome calx of lead, 
changes into fine tra.nfparent glafs. 
Thus what is now a part of our 
body may become in ^ Ihort time ^ 
part of a pot or bottle. 
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. The three mineral acids them- 
felves may poffibly be but one^ 
and the fame acid modified by fome 
particular addition, which time may 
difa)ver^ to feparate and thus to 
change marine acid into nitrous acid^ 
&c. Some eminent chymifts have 
already aflerted this as their opi- 
,nion» . More or lefs phlogijtton in 
one acid than in another may make 
the one quite different in nature 
from the other. Common air im- 
pregnated with phlogifton makes a 
poifonous air; and common, air, 
deprived of it, inakes dephlogifti- 
cated air ; in the one an animal 
dies in a little time ; in the other 
it Uvesfour or five times longer 
than in common air. Vitriolic acid 
extraiSts from iron its phlogifton, 
and allows it, to impregnate the air 
difengaged iu the a(5t of folutiop. 

Nitrous 
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fjiti-ous add difengages alfo th^ 
phlogifton from the iron, but does 
not allow it to pafs in the air difenr 
gaged from it, fo as to make it in-- 
flammable. It feems to keep.thijs 
phlogifton to itfelf ; for it is, after 
the folution, no more to be found 
in the jiiffolved iron, when precipir 
tated in the form of ochre ; but the 
fame fpirit of nitre, when diffolving 
iron in a very diluted ftate, leaves 
the moft part of the phlogifton with 
the metal, and rifes in the form of 
partly fixed air, common ajr, and 
what is called phlogiflicated air, as 
was faid above ; and by this method 
iron may be reduced to the moft 
imi^lpable powder, all obedient to 
the magnet, which is a method of 
jnaking Mtbwps Martialis of great 
importance for medical ufes, a«d 
was difcovered by an apothecary of 

~ Paris. 
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fans. Vitriolic acid extracts fron^ 
calcareous earth, fixed air, and from 
|bine lands of fparrs an air of a 
vonderful quality, corroding glafs 
Itielf, which feems to be alnioft an 
incorruptible fubftance, and reduc- 
ing it into dull by it$ contadt only ; 
und this air, fo a<5tive upon glafs, is 
by the firft approach of water imr 
mediately reduced again into the 
form of the flx)ne put of which it 
was extraxSted, 

Conlidering ^11 what is faid be- 
fore, I incline much to the opinion, 
that the various kinds of airextradtedi 
from the diflferent bodies owe, for, 
a great part, their fpecific nature to 
the tranfmutation which they un^ 
dergo in the operation by whidi^ 
they are obtained; and that they 
cannot, at leaift not all, be faid tq, 
exift in the body in a contracted 

ftatQ 
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i^atc with more propriety ^^ 
that glafs exifts aftually in out 
body, becaufej, by the action of 
^re, our body m^y be changed in 
a conftituent part of that fubftance ; 
and that fat exifls in grafs ^nd other 
vegetables, becaufe in the organs of 
an animal feeding upon thefe herbE» 
they are partly changed into fat. 
Thus, when we feed upon vegeta- 
iiles, we do not in reality take in 
fixed air, exifting as fuch in the fub- 
ftance of th^ food, and only let loofe 
or extricated in pur bowels; but it is 
more probable, that fuch food, un- 
dergoing in our ftomach and intef* 
tines a kind of fermentation, yields 
really fixed air, not extricated, but 
generated by the a£t of femientatioa. 
As we have feen now, that com- 
mon air is far from being an un- 
alterable j6luid, only to be changed 

by 
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.by the addition of fomething, or 
by becoming deprived of fomething 
extraneous to its own original, limr 
:ple nature ; we can no tnorq be 
furprized to find, that the conftitu* 
tion of theatmoTphere remains fel- 
dom a whole day thefanxe, and that 
the degree of falubrity is continually 
.changing. Indeed, in the coilrfe of 
three months, which I fpent in my 
-folitary retirement, I fcarce- found 
th^ degree of falubrity* of the com- 
.mon air juft the fame^idiiring two 
. days. : ' ' . ^ \ 

- ' T^hole who are not yet acquainted 

- with the accuratenefs of Abbe Foii>- 
.tana's new EudiomeJer^ will be much 
inclined to believe, that the appear- 
ance , of fiich continual variations 

• is more owing to the iniperfe<Stion 
' of the method of exploring the air, 
.than to the real chapges .happening 

in 
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in our element : and, indeed, t waS 
tnuch of that opinion, till Abb6 
t^ontana convinced me of my error J 
for, by keeping a bottle full of air 
taken from thd atmofphere at the 
fame time, the conftitutidn of it is 
explored and accurately regiftered J 
and examining fome time afterwards 
this very air, clofely Ihut up in a 
bottle, you find the refult of the 
trial to correfpond exa6tly with the 
refult of that which was made at 
the time when the air w*as taken 
from the atmofphere, and by no 
means conform with the refult of 
the trial inftituted with the com- 
mon air of the day, unlefs it ftiould 
happen that the conftitution of the 
atmofphere w^s juft the fame at 
both times. I take this to be a 
demonftrative proof of the excel- 
lence of this method, as well as of 

the 
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me erroneoiK judgement which atiy 
body might form o^ the accurate 
degree of goodnefs of the air of any 
given placcj by examining it once 
or twice with nitrous air, prindpally 
if the obfervator is not in pofleffion 
of inaccurate inftrument for making 
fuch an bbfervation, br if he has not 
bbferyed to the greateft . nicety all 
the manoeuvres in the time of mafc* 
ing the experiment. 

It woUld be a difficult talk to 
idifcover as yet the true catties of 
that continual flu<Sfcuation in ' the 
degree of falubrity of the air in 
the fame place. But it feems to 
ine not improbable^ that this incon-^ 
ftancy is to be attributed in general 
to the natural changeablenefs of 
the air itfelf, by which it Under* 
goes continual alterations from a 
Variety of caufes, of which a great 

numbef 
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humber are perhaps not to bel 
traced by human fagacity; and, in-< 
deed, if the air of a vegetable is 
from the nature of common air, or 
air approaching it, changed into 
true poifonous air, by applying only 
heat to it, as I have faid already^ 
and that fome more or lefs light 
to which a j^nt is expofed changes 
its natural air into the moft falu-> 
brious or the moft poifonous air^ 
ihay it not be fufpedted, with fome 
degree of reafon, that a great va- 
riety of caufes^ whfch have been 
till now overlooked^ and which vary 
themfelves continually^ may bring 
on a very material alteration in our 
afttttofphere, fudi as, for inftancey 
heat and odd, drynefs and moifture,- 
light and obfcurity, which I have 
already d^nonftrated to aflfedt the 
operation of vegetables upon the' 
6 airy 
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aJir, ^inds blowing frbrti diffei^iil 
quarters, and conveying airs of dift 
ferent qualities, from diftant cotuii 
tries, and many other operatiolis of 
nature, iinndticed as yet? 

Water itfelf," ohe of the limpleft 
and the riioft unalterable fuBftances 
known, feems to be changeable 
into dephlogifticated air, or at leaft 
to contain fome things which may 
be transformed into this air by 
the influencie of the day-light ; for 
the green vegetable fubftance, which 
ferves as a kind of laboratory, iii 
which this falubrious air is produced j 
is formed from the water itfelf. 
Abb^ Fontana made a great many 
experiments tending to examine the 
air extracted from different waters 
by heat. I was prefent at thefe 
experiments in the fummer of 1 7 7 7 ^ 
being then at Paris. He extracted 
5 from 
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from water of the Seine, .and of thd 
aquedudt o^ Areueil, an air bettei? 
than, common air, which was a ftep 
towards the difcovery of ftill better 
air irom iimple waterj by fome other 
way not yet hit upon^ Thefe in-* 
tereftingex^riments are printed in 
the Journal de Pbyjique de I'Abbk 



S Ei C t I d N X JCVII. 

Kin the nature 6f the air Q6mng 6tit 
of our Jkin, 

_ AS our bodies perfpire continu- 
ally a watery liquid, either in art 
invifible way by what is called in- 
^eniible perfpiration, or by way of 
K fweat, 



Digitized by 



Google 



A 



t l5d 1 

fweit, ib a quantity of air feems 
to iflue continually from the pores 
of our flcin. Tliis is eafily to l)e 
obferved in a cold or warm bath, 
in which we may clearly fee whole 
bubbles of this air riling upon the 
ikin, and at laft rife to the top of 
the water. By plunging the hand 
and arm even in cold Water, we 
may immediately obferve a large 
number of thofe bubbles every 
where : and they are the more ap- 
parent when the Ikin is thoroughly 
dry befpre the part is plunged in- 
to the water ; and much more fo 
when it is plunged precipitately in- 
to it. 

It is however to be obferved, that 
all th^ ait contained in thofe bub- 
bles, which appear upon the Ikin, 
When a part of our body thoroughly 
dry is on a fudden plunged under 

the 
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the furface of the water, is not 
fuch as really illues out of the 
pores ; for, as our Ikin is always 
covered with fome undluous matter 
which feems to repel water, the 
ftidden immerfion does not allow 
die water to chace before it all the 
air fticking, as it were, to the Ikin, 
but a good deal of it is left upon 
it, and forms partly thefe large 
bubbles. This feems to be the 
more probable, as particularly thofe 
places to which thefe bubbles ad- 
here are found quite dry, if ob- 
fcrved attentively, when the part is 
Withdrawn out of the water* But 
thefe very bubbles are in all proba- 
bility alfo partly owing to air oozing 
out of the ikin ; for, if they were 
nothing but atrhofpheric air, they 
would not increafe in lize in cold 
water, but become fmaller by con- 
K 2 denfation: 
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denfation : npw they increafe evert 
to a very large lize in the coldelt 
water, and at laft detach themfelves 
from the Ikin. A warm bath is 
not very proper, to obtain the air 
oozing out of our Ikin* Water 
having been warmed has loft a good 
deal of the air naturally contained 
in it, and thus is very apt to abforb 
the air oozing out of the Ikin. The 
beft .water for this purpofe is pump- 
water frefh drawn. 

If we keep our arm, or any other 
part of the body, tinder water, and 
rub off all the air bubbles fticking 
to the ikin, we Ihall fee in a little 
while a great many fmall ones 
fucceed* But the eafieft way to 
convince one's felf of the continual 
oozing out of air from our Ikin, is 
to rub the ikin with the edge of an 
inverted glafs full of water, and 

long 
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long enough to keep a good part of 
it above the furface of the water in 
the time the brim ^ of it is Aiding 
under water over the ikin. In thi^ 
way one may f^ an immenfe uvim^ 
her of very mijnute bubbles rife 
continually to the top of the wat6r 
in the inverted glafs, and gather 
in larger bubbles at the top. By 
this method I coUedted, in a little 
time, fnjm my arms, a meafure of 
this air, which feemed to be partly 
fixed air, as it was fomewhat ab- 
ibrbed. by the water ; at leaft, I 
thought to find the mafs of it al- 
ways lefs than it was before. This 
air put to the nitjroiis teft was found 
far from beiijg good refpirable air ; 
for one meafure of it,* with one of 
nitrous air occupied^ i ,46. 

I took a quantity of air in 

like manner from the arms of a 

K 3 : healthy 
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healthy perfon, 19 years oM, and 
found one ihedflirc of it atid one of 
nitrous air to occupy 1.84; which 
convinced me that the air evaporat- 
ing from the ikin of young people 
is not purer than that emitted from 
the Ikin of people more advanced 
in years ; and that if there fliould 
be any* advantage for old people to 
fleep in the fame bed with young 
ones, as fome imaginfe, it cannot 
likely be owing to their p^rfpiring 
a better and wholefoiiier ^ir from 
their fkin* It is a 'very erroneous 
opinion^ and even tending to do 
material mifchief, that the air of a 
room, in which a great number of 
young people have been Ihut up, 
as in fchools, is become very whold- 
fome for old people to breathe in. 
I have feen fchool-mafters fo ftrong-* 
ly prejudiced with this notion, that 
6 they 
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they even would not allow the win^ 
dows of the fchool to be opened, for 
fear that the young air, as they 
called it, of the fchool-boys ihould 
efcape; thinking that breathing this 
ihfe(^ous and truly noxious evapo- 
ration wovdd prolong their own 
life. 

As I found that -the bubbles ap^ 
pearing upon the fkin, when a part 
of our body is plunged under water, 
aire fo much the larger as the part 
is put the more precipitately in the 
fluid, I could fcarce doubt but th^ 
air gathered from thefe large bub- 
bles muft be for a great part atmo* 
fpheric air, which could not fo 
quickly detach itfelf from the Ikin 
by the fuddennefs of the immer- 
lion ; and I expedted, therefore, that 
this air would give by the nitrous 
feft ^ better appearance than that 
' * K. 4 gathered 
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gathered Jroiii tjie .fin^ll Inibhlei 
fcraped from the ikin by the edg^ 
of a glafs, I gathered from another 
young ancj heajthy p^rfon. the air 
of the larg^ bubble? fpund upon 
the £kiu, by p^ung^^g^ the arm fudr 
denly und^r the water.; .And 1 foKund 
it approaching more to the nature 
pf common air, tho^igji a candle 
could not ha\^ burned io it,; nor 
an animal breathe in it withopt 
anxiety; for one meafure pf it 
with one of nitrous air pccijpie^ 
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CONCLUSION- 

1 H O P E the indulgent reader 
^11 excufe in me a imall degree of 
vanity, in-flattering myfelf with hav- 
ing difcbvered a law of nature hi- 
therto entirely unknown, and hid 
till now behind the fcreen of that 
awful darknefs which overcafts out 
earth during the time it withdraws 
its furface from the direft influencfe 
"of that all«-reviving luminary, the 
fun. 

I flatter myfelf alfo to have put^ 
beyond all doubt, that the vegeta- 
bles have a remarkable Ihate in 
keeping up the falubrity of our at- 
TOofphere, by imbibing thofe feptic^ 
tioxious, and phlogiftic particles, 
lyhich were communicated to it by 
3 the 
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the breathing of fo many animals 
which inhabit the furface of the 
earth, and- by mMiy other caufes ; 
as well as by pouring down a tiaoft 
beneficial fliower of purified or de- 
phlogifticated air, which, diffufing 
itfelf through the mafs of common 
air, countera<5ts the general caufe^ 
tending to contaminate our atmo- 
^here, and to render it, xmfit. for 
the ufe of relpiration. I was lucky 
enough to difcover that the vegeta- 
tion itfelf of the plants has nothing 
to do with the cleanfing our atmo- 
fphere ; but that this great work is 
operated by the influence of the 
fun's light, exciting and keeping up 
the vital ,and inteftine motion of 
.thefe , nujnberlefs fans,, which the 
moft part of plants difp^ay at once, 
juft at the tinie when the general 

tendency 
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tendency to irruption is increafed 
by the iiKsreaie of heat. 

Though we are too much acpuP- 
tomed to look upon the moft obvi- 
ous operations of nature with a l^nd 
of unconcern and indifference, fuch 
asj for . inftanc©, the v^etation oi 
plants ; yet. we csinot look witii fp 
much indifference upon the final 
caufes of tho^ every where obvious 
fcenes when we difcover them ; for 
they do not fo much affeA the or- 
gans of pur light and other external 
fenies,. as they do our under^and- 
-ing, Our reafon, our judgojeut ; by 
which only we are fuperiw to aH 
ol^r living animals. The confi- 
deration of final ciufes. gives us to 
imdtrftand that this ^:^eat univfrfe 
is 6dt the ofi^ri^g of chance, not 
ctKval with the beginning .of ttme^ 
or of a(n eternal an^ ; but. that it 

has 
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has been made by ati Omnipotent 
Being, who,- by giving it exiftence, 
has j at - the fame time, endowed it 
"with moft wondeffiil qualities and 
powersj continually in ' aftion, and 
terididg' with an^ aftonilhing har- 
mony ^o one general end, the pre* 
fervatibn' of' the whole. 

An Upright nlind, - averfe to that 
manner of living which induces 
m^nyio wifh, rather than really to 
b&lieve, that this world is not fu- 
peiintended b^^aa intelligent Being, 
•takies delighti 'in (finding out thofe 
d€e|)^4efigns, ..which;' by- 'their oto- 
-\4o&l tendency topromQie; the pre- 
servation of the whole, infpire-him 
with that awfnal-rfeveTence^we" owe 
to the SupretneCaufe of every thing, 
and,M^h'im.?ntjth that cbnfoKng 
<ie»p6(^ti!^ that the ohly being tip- 
jon teit-th,' capab^'of 'true reafon, ^Bd 

of 
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of tracing the .cxiftence of a God 
in his wonderful works, and; of con- 
templating him in adpration, may 
expedt not to be entirely annihi- 
lated after his body is retiji;Tied into 
duft, out of which it took its ori- 
gin. :, ,,.:.. 

But to, come back from this di- 
greffion to the pvirpofe, let us con- 
lider how much the real facets 
drawn from nature itfelf are con- 
cordant with the theory deduced 
from my experiment?. If the leaves 
of vegetables have really a confi- 
derable Ihare in cleanfing the at- 
mofphere, it muft happen, that the 
time, when our common air is the 
pureft, is the fummer and the win^ 
ter ; for in the fummer the plants 
are in their greateft vigour ; and 
in the middle of the winter the 
caufes of general corruption are the 

moft 
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incKft checked by the cold. Now 
This is juft what happens. As foon 
as in the advanced autumn the 
leaves begin to wither and to fall, 
. and to contribute even fbniewhat 
themfelves to contaminate die air 
by their corruption, the degree of 
purity of the atmplphere is really 
lefs than it was during the time of 
the fummer ; and this atmofphere 
does not return to its former good 
quality till the winter is iet in, and 
tin the remaining tendency to cor- 
ruption' is checked by the increafe 
of cold. In the fpring, when the 
fun begins to promote fomewhat 
the general tendency to corruption, 
without having yet influence enough 
upon the vegetables to make diem 
dilplay their leaves, the conamon 
•air begins to be lefs fit for relpira- 
tion, till it returns again to its for- 
mer 
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mer pvaitf a» foon as the leaves are 
produced. And this is what Abh6 
Fbntana found to be a conftant 
faa. 

If I had more leifiare, I fhoald be 
inclined to expatiate in a wide and 
6pen field of refle6tions, which pre- 
fent Aemfelves to my mind, and to 
draw all the confeqnences which 
feem.to flow, as from a fountain- 
head, from the already mentioned 
obfervations. 

Is it not probable, that thofe who 
labour under confiimptiye and afth- 
matic complaints, and who find the 
greateft relief, and fbmetimes a per- 
fect cure}, by retiring to mild cli- 
mates, where vegetation is lively, 
ind begins fooner in' the fpring, 
(hould go to fuch places where the 
conftitution of tiie air is found by 
experience to be during the whole 

year 
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year the-beft ? But thefe ^aces ^fiH 
not be known till fome accurate 
luethod. of examining the goodnefa 
of common air be in general ufe. 

Is it not fomewhat probable, that 
it is unfafe ibr the health of people 
to fleep in rooms > havkig windows 
towards a finall open plape crouded 
with the branches of. a large tree^ 
£0 hidden from the influence of the 
fun as to receive but feldom its 
rays? I remember to have heard 
people fay, that it was unwholefome 
to fit under a wallnut-tree, and that 
they found themfelves affedted by 
its Ihade. But I looked upon fuch 
an apprehenfion as onp of thofe 
popular or vulgar errors which are 
propagated from father to fon. I 
Ihould now be inclined to think, 
that an apprehenfion of fome- mif- 
,chief might not be entirely ill- 
grounded^ 
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' • grounded, when fiich a tree ftands, 
as is often the caft in a narrow 
yard confined by the furrounding 
buildings. 

It is a general belief in the Weft 
Indies, founded upon conftant ex- 
perience, that the mangenfeel-tree 
Hippomane, Mancinella (Linn. Spec* 
Plant. T431) throws out very hurt- 
ful exhalations, fo as to endanger 
thofe people, who, ignorant of the 
nature of this tree^ venture to lay 
down under it. 

The plant called Ld^f//i^J!Lc?;/^/y?brrf^ 
growing alfo in the Weft Indies^ 
Spreads fuch deleterious exhalations 
from it, that a corifidefable oppref- 
lion is felt upoft the bre&.ft in ap- 
proaching, at feveral feet diftance, 
this plant, placed in the corner of 
m hot-houfe or room. (See the xle- 
h fcripiioa 
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feriptioft; of this plant in jacquhit 
Hortus Botanicus VindQlxmenJisJ, . 

The plant called Di&amnusy^IhtSf 
or Fraxinellay which is by no means 
rare throughout almoft all Europe, 
when in flower fpreads round about 
inflammable air, which, by the ap- 
proach of a candle by night, .flaflies 
a$ other; ipflammaWe air docs. We 
know that an animal breathing in 
tjiis lynd of air lofes its life.; fo 
that if a: man, was to fleep with hia 
head in the middle of the branches 
(^ this plant, he might run a^.rifk 
of > being killed by it. 

May vf.t not afcribe theamwhofe- 
f^menefs of the air of that immenfe 
|d^ain in which Rome ftands to i the 
t^^nt of, tre^s and other vegetables ? 
That very plain !Was,in ancient times, 
reputed to b^; a: very wholefon* 
cpinntry^ when it was well cultivated 

' and 
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fend iilliabited* And in our days, 
being not far from a real defert, it 
is fo notorious for being unwhole- 
fome, that the people of the coun- 
try think it highly dangerous to 
pafs a lingle night in it, even in the 
middle of the fiimmer ; whereas in 
Tufcany, which is peopled and cul- 
tivated to the litmoft, one may fleep 
the whole fummer in the open air 
without fearing more injury from it 
than from the air within the houfe. 
The Pontine Lake, Lacus Pontinus^ 
in the dominions of the pope, in 
which formerly, * when cultivated, 
were numbers of inhabitants, fup- 
plying Rome with the beft produc- 
tions of the earth, is at prefent a 
moil difmal defert, fpreading round 
about it unwholefome and deadly 
exhalations, fo that fcarce any liv- 
ing animal can breathe this air with- 
in a out 
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out foon loling its health, and find- 
ing its deftrudtion^ 

The want of proper cultivation 
contributes, perhaps, not a little to- 
wards rendering the immenfe plains 
of Hungary lefs wholefome than 
they would otherwife be. The 
country round about Vienna is per- 
haps likewife in want of a fufficient 
number of trees* 
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PART THE SECOND. 

Containing a feries of experiments 
made with leaves, flowers, fruits, 
ftalks,and roots of different plants, 
on purpofe to examine the na- 
ture of the air they yield of 
themfelves, and to trace their 
effe6ts upon common air in dif- 
ferent circumftances. 



SECTION I- 

IntroduSiion. 

BEFORE I proceed to give an 
account of the various experi- 
ments I made during the courfe of 
L 3 this 
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this fummer, 1779, ^ ^^^ ^^ft 
acquaint the reader, th^t the me-f 
thod which I generally purfvied, in 
putting the different fpecies of air 
to the nitrous teft^ was the famg 
which the celebrated Abb^ Fontana 
makes ufe 0f pow, and of wjiich 
Jie himfelf hae> not yet given ai^' 
account to the publ^ck. As I hacj 
no right either to claim the inven-y 
tion of his method, or to anticipate 
the publication of it without his 
leave, I haye afked his confent ou 
this head, He agreecj to my re- 
qyeil very readily, gave me hi§ 
notes to confult,*and even permitte4 
jne to get his inftruments engraved ; 
for which purpofe he allowed me 
to make ufe of his own drawings. 

As he had already fliewn pcie bis 
method of examining the difFerenj 
kinds of air in regard to theif degre^ 

■ '• ■• ■ ■■■ ''pf 
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of falubrity, or fitnefs for refpira* 
tion, when I was with him at Paris 
in the beginning of the fummer of 
1777, and as I have, fince he re* 
Joined me in London, 1778, feen a 
very great number of the like ex- 
periments, I provided myfelf with 
the fame inftruments, on purpofe to 
imitate his method of examining 
air, which I fouad fo accurate^ that, 
in ten experiments made one after 
the other with the famtj kind of 
air, the r^fult differed feldona abov^ 
j^ ; that is to fay, that the remain- 
ing bulk of the three meafures of 
nitrous air, which he joins one after 
another to the two meafures of atmo^ 
fpheric air, is fo ajike in the various 
experiments made with the fame 
common air, that the difference will 
feldom anjount to more than j^ of 
the whole ; which accuracy in ^x^ 
L 4 plwng 
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ploring the degree of goodnefs of 
refpirable air furpafles the exa6lnef§ 
of judging of the degree of heat 
and cold by the thermometer of 
Reaumur, 

The Abbe ha?, fince I faw hira 
at Paris, changed fc.mewhat his in- 
ftruments and method of ufing 
them, or rather conedled them a 
little ; but they remain ftill mate- 
rially the fame as they were be-? 
fore. 

I mufl: beg the reader to flop 
here, and to cart his eyes upon the 
copper plate and the explication of 
the figures before he proceeds far- 
ther. 

The new Eudiometer^ or jnftru- 
ment for finding the accurate degree 
of falubrity, pr fitnefs for refpira- 
tion of a given air, conflfls of 
different pieces ; two oi which are 

the 
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the principal and abfolutely neceft 
fary. One is a glafs cylindrical tube^ 
or the great meafure^ i8 — -20 Pa- 
ris inches long, of an equal bore 
throughout its whole extent, whoib 
diameter muft be df about i inch, 
or not much lefs, though it may be 
larger. This glafe tube has divi- 
iions marked upon it, each of ex- 
adtly three Paris inches. The in- 
fide of this tube ought to be rubbed 
ivith fine emery, to take off the 
fmooth furface of the glafs ; for, 
if the furface of the glafs be not 
a little rough, the water will remain 
here and there in the form of drops 
adhering to the infide of the tut)e^ 
when air is let up into it; and thus 
fo much of the fpace dellined' for 
the air is occupied by thefe drops', 
which renders the column of' air 
longer than it would have been if 

the 
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^ water had nin dpwn equally 
9long the fide of the tube ; or at 
l^aft it renders the column of air 
UQcertain in length ; each divifiba 
pf this glafs tube is fub-divided into 
IQO equ^l paHf, which are not ex- 
preflfed upon the glafs tube itfelf, 
but engraved for convenience upon 
a brafs ilider ojr- cylinder moving 
along the glafs tube. This Aider 
muft be open on b,Qth fides, to fhew 
the infide of the glafs tube, , that 
the height of the column of water 
In the tube may be feen. 

The fecond neceflary inftrujneut 
is the /fUle meafure^ coniifting of a 
jglaJTs tube of a lunilar diameter 
with the great tube, and only three 
inches long. This, fmall tube muft 
-s^o be made rough on the infide 
with fine emery. This little mca-^ 
fure is fixed in a brafs focket, hav- 
7 , ing 
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|i)|j a fiat iji4er at )the ofifice (^ 
fixe tube, wl^ich, being puftjed ia 
yvhea tbe tube and the foc^et ar^ 
fmU of air, cuts off exactly the cq- 
Jumn of air within the fi^be, a}i4 
gt once ^uts put th^ quantity of 
gir which is more than the threp 
inches wanted. All tha|: part qf 
the colurpn of air which is thus cut 
pff by the flat Aider, is let pu^ by 
fuming or inverting the wholf 
pieafure under the furface of thf 
water. Thus th^ qu«iti,ty of aiy 
fhut up in thjs little meaf^re will 
^e conftantly tl\e fa,me, y^hateye? 
ct^ange tnay aftexwai^ds ^appen to 
^e expaufive force, or to the ela^ 
ticity of thQ air vfithin tb^is me^r 

Abb^ Foptai;ia Ujfcs this Eudiome-i 
tfr in tbje foUovving manner : he 
§5^ introduces two rneafures of t^xe 

air 
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silr to be examined, then one mca* 
fure of nitrous air : at the moment 
th€ two airs come into contact with 
one another, he Ihakes the great 
tube in the water till both airs are 
thoroughly mixed together. This 
being done, the tube is put in the 
water-trough, in a pofition nearly 
vertical, to allow time for the wa- 
ter to run down along the iniide of 
the tube, and to leave the column 
of air free. He then Aides the 
brafs fcale upon the glafs tube, till 
the o, or the mark where the ftib-^ 
aivifions begin, cprrefpond with 
that fpot where the two columns of 
water and air meet. He obferves 
with what fub-divifion of thfe fcale 
the next mark upon the glafs tube 
above the column of water coin- 
cides ; which number he writes 
down* He then lets up another 

meafure 
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tneafure of nitrous air, Ihakes fhd 
tube in the moment the two 
airs come into contad, and, 'after 
feme repofe, he moves again the 
o of the brafs fcale to the place 
where the columns of air and water 
meet, and writes down the degree 
of the fcale which correfponds with 
the next mark of the glafs tube 
above the water. After this he lets 
up a third meafure of nitrous air, 
and, after Ihaking and repofing as 
before, he marks alfo the degree of 
the fcale correfiX)nding with the 
next mark of the glafs tube above 
the water, and thus finiflies the 
whole operation, if the air exa- 
juined is common air : for no 
more diminution of this air would 
happen if more nitrous air was 
added, as three meafures of ni- 
trous air are fufficient to faturate 
a fully 



Digitized by 



Google 



fiilly two ttieafures of any ztmty^ 
^heric air; he takes particular 
care to perform every experiment 
in tKfe fame manner, as well in thd 
handling of the inftruments, as in 
the exadt time, even to i moment^ 
of Ihaking the two airs together^ 
of letting the tube ftatid by, befori^ 
he Examines the number' upon th« 
brafs fcale, &:c* 

After the whole operation is fi- 
niftied, he deducts th^ number of 
the fub-divifiops of thd whole co- 
lumn of air remaining in the tiibd 
from the number of all the fub- 
divifions or parts of both airs whicK 
were let up ; and the refult gives 
exadtly the number of parts or fub* 
divifions which were deftroyed: 
for inftance, if, after the third mea- 
fure of nitroiis ait being let up, the 
next mark of the tube' cbrre^nds 

with 
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with thi number 8 upon the fcale^ 
and if above this mark are remain- 
ing three entire divifions of loo 
partitions each of the column of air, 
the quantity of air exifting in thd 
tube amounts to 308 fub-divifions, 
which bein^ fubtra<Sled from Jhe 5 
meafures of both^ airs empldyed^ 
or from the 500 fub-divifions of 
both airs, the remainder will be 
192,. which is the exadt number of 
the parts or fub-divifions of the two 
aire deftroyed. 

If the air to be examined is de* 
phlogifticated air, he continues' let- 
ting up one meafure of nitrous air 
after another in the manner mentis 
oned^ till no more diminutionr takes 
place* Six, feven, and foinetimes 
eight meafures of nitrous air are 
wqiaaredr to* fat^ratr two meafixtes of 

dephto* 
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deiplilogifticated air if it be r^rf 
pure. 

What has been already faid of 
this method of putting different airs 
to the nitrous teft will be fufficient^ 
I hope, to guide the reader in imi-^ 
tating it. But he will find in the 
refult of every trial, made with the 
fame fpecies of air, fo much differ- 
ence, that he would miftrufl the 
w^hole method if he did not obferve 
every minute circumftanee in the 
courfe of the whole experiment* 
It has cbft the Abbe fome years affi- 
duous labour before he reduced this 
method to that degree of accuracy 
which it has now acquired in his 
hatidsi 

Thofe who wifh to perform this 
amufing experiment themfelves 
will think it worth their while to 
look oyer the following necefTary 

cautions 
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cautions to be obferved, which I 
extracted from the manufcript of 
the author. 

He reduces the various fources 
from wjiich errors may arife in this 
manner of exploring air to twenty ; 
which are, however, not all of equal 
importance, and may counterbalance 
in fome meafure one another, fo 
that one error may correal another. 
But fome of thefe are of fuch im- 
portance, that by overlooking them 
it may happen that the beft atmo- 
fpheric air ihall appear to be a true 
poifonous one. 

Thofe errors may originate prin- 
cipally either from the great tube 
or meafure, or from the little mea- 
fure. 

The errors which may originate 

from the fmall meafure are feven : 

M I. The 
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!• The firft error may be com- 
mitted by the hand^ which, by 
touching this tube in the time of 
filling it with air, may expand this 
air by communicating its heat to it. 
The refult of this error may amount 
to two fub-divilions. 

II. The fecond error may be com- 
mitted alfo by the warmth of the 
hand in which this meafure is kept, 
when it is raifed till the flat Aider 
is on a level with the furface of 
the water, in the moment it is 
puftied in to cut the column of air 
within the meafure from the air to 
be ftiut out. This error may alfo 
amount to two fub-divifions. 

III. The third error may be com- 
mitted by not keeping the meafure, 
in the moment of Ihutting the Aider, 
exactly at the height required ; for, 
if the water within and without 

the 
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the meafure be not on a levels thfe 
column of air within the meafure 
may be more or lefs comprefled. 
This error may amount to four fub- 
divifions. 

IV. The fourth error may depend 
upon the infide of this tube not be- 
ing made rough by emery; for 
water fettles in the form of drops 
on the fmooth furface of glafs. 
Thefe drops adhering here and 
there to the iniide of this tube 
render its capacity greater or fmaller. 
This error may amount to at leaft 
three fub-divifions. 

V. The fifth error depending on 
this meafure may be owing to the 
difference of time between the fill- 
ing this tube with air and the fhut- 
ting the flat Aider : for after the 
air is let up into this tube the 
water runs down its fide for fome 

M 2 time: 
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time; To that the longer the inter- 
val between filUng it with air and 
pulhing in the Aider is, the more 
the infide of this tube is cleared 
from water, and thus* the. more air 
it will contain. This error may alfo 
amount to three fubdivifions. 

VI. The fixth error, which may 
be committed by the fmall tube or 
meafure, is indeed .remedied in the 
meafure in ufe by our author by 
the flat Aider ; but it remains in 
the meafure w^hich is ftill ufed by 
other philofophers, which confifts 
only in a common phial not pro- 
vided with fuch a Aider. The er- 
ror refulting from the want of this 
Aider may amount to ten, and even 
more fub-divifions. 

VII. The feventh error may de- 
I)end upon the difference in the di- 
ameter of the fmall meafure com- 
pared 
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pared with the diameter of the large 
one ; by which difference it may 
happen, that the dilation of the air 
within becomes greater or lefs by 
warmth, as the fubftance of the 
glafs be thicker or thinner, and that 
the capacity of the tube itfelf varies 
for this reafon. The difference of the 
refult, however, can be but very 
fmall from this caufe. 

Thus, by computing the number 
of fub-divilions to which thefe feven 
errors may amount, we find them 
to be 25. But, as all the five mea- 
fures of airs are let up in the large 
tube one after another, thefe errors 
may, if they were all committed, 
amount to five times this number, 
or to 125 fub-divifions. 

The miftakes depending from the 
great tube, or meafure, may alfo 
amount to feven heads. 

M 3 I. The 



Digitized by 



Google 



[ -i65 ] 

I. The firft fource of error may 
depend dn the inequality iii th^ di- 
ameter df this tube> by which a 
diflferenc6 of four fub^ivifioiis may 
cafily refult in eich partition. 

II. The fecond errw may depend 
on the tube not being made rough 
on the infide, from which a differ- 
ence of lix fub-divifions may hap- 
I)en. 

III. The third may be owing to 
the degree of expanfioa of the air 
communicated by the hand in the 
time this tube is examined to ob- 
ferve the length of the column of 
air. This difference may amount 
to four fub-divifions. 

IV. The fourth may confift iri 
obferving the height of the column 
of water within the tube, when the 
water within is not on a level with 
the water without; by which an 

6 error 
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error of three fub-divifions may be 
committed. 

V. The fifth error may depend 
on the diflference of time between 
die letting up each meafure and 
examining the column. From this 
head a difference of jp fub-divifi- 
ons may enfije. 

VI. The fixth may be in deters 
mining inaccurately the length of 
the column of air _ in the tube, 
which naay amount to five fubrdi- 
vifions. 

Vn. The feventh error may de- 
pend on the tube being l^ept in a 
direftion more or lefs perpendicular, 
which may amount to three fub- 
divifions. All thofe errors refulting 
from the great tube make together 
3^, and amount, in the three mea- 
fures of nitrous air let up in one 
M 4 ^xperir 
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experiment, to the number of 105 
fub-divifions. 

Befides the fources of errors al- 
ready mentioned, there may happen 
fome others from accidental circum- 
llances, which may be principally 
three. 

I. The degree of heat of the 
common air may change during the 
time you make your experiment, 
and may occafion a greater or lefs 
extenfion of the column of air in 
the great tube. 

II. The weight of the air, or its 
preflure, may alfo change in the in- 
terval of inftituting the experiment. 

III. The diflference of heat com- 
municated to the tube by the body 
of the obfervator himfelf in the 
time he is near it to m^ke the ob- 
fervation. 

Thefe 
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Thefe three accidental errors, 
though fmall in themfelves, yet may 
amount to fix or more fub-divifions. 
So that all the errors already enu- 
merated may amount, if they were 
all committed together, to 260 fub- 
divifions. 

Befides all the above-mentioned 
fources of errors that may be com- 
mitted, either by indiflFerent inftru- 
ments, or by want of proper atten- 
tion, there is one which had always 
vexed me in former times, and 
which feemed to me, as well as to 
many others, almoft incorrigible. 
This is the inconftancy in the qua- 
lity of the nitrous air, which is 
found fometimes much ftronger or 
weaker than at other times, though 
the fame method of producing it 
has been obferved. 

Of 
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Of all the metallic fubftances, 
mercury feems to be the beft to 
obtain nitrous air of a conllant qua- 
lity ; but heat muft be applied, if a 
large quantity is required in a Ihort 
time. I made ufe, a long while 
ago, of pin-duft, of which a fmall 
quantity, put in diluted fpirit of ni-? 
tre, yields all on a fudden a- large 
•quantity of nitrous air of an equal 
■degree of ftrength : but as the So- 
lution is very tumultuous, and a 
great deal of the pin-duft, together 
with the nitrous add, is apt to rufh 
out of the phial, I fcmnd it at laft 
better to ufe common copper, 1 
a)il ftrong copper wire, neeled fo as 
to be flexible, up in fmall curls, 
and fill the phial with them. Thus 
the nitrous acid, diluted with five 
or fix times its quantity of water 
being poured in it, finds a large 

an4 
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and always about an equal furface 
of the metal expofed to its aiStion^ 
and yields in a fhort time a large 
quantity of nitrous air very conftant 
in quality* Brafs feems to me to 
give nitrous air of a much more 
incx)nftant quality* Inftead of a 
glafs bottle, I often ufe an elaftic 
gum bottle, or caoutcbouCy and, in- 
ftead of a bended glafs tube, I take 
bne made of the fame elaftic gum. 
Such tube is eafily made by coiling 
up pieces of caoutchouc bottles in 
the form of tubes, and fticking them 
together by their extremities . This 
wonderful fubftance poffeffes a ftrong 
power of attraction for itfelf, fo 
that two pieces cut with a ftiarp in- 
fttiiment will adhere ftrongly toge- 
ther, if joined before the cut and 
fmooth edges have been touched by 
the fingers, or before they are foiled 

in 
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in any way. To the extremity of 
fuch a tube I adapt a hollow glafs 
ftopper of a conical form, fp as to 
fit alrtioft all bottles. A brafs ring 
forced over the neck of the; gum 
bottle preffes its fubftance againft 
the glafs ftopper, and prevents the 
nitrous air ruihing out. 

It is to be obferved, that nitrous 
acid will at laft deftroy the elaftic 
gum bottles by making its infide 
brittle, efpecially if the acid is very 
concentrated. 

Though good nitrous air may 
be obtained by many ways, yet this 
air lofes gradually its ftrCngth, and 
in a few days, if in contact with 
water, becomes very much weak- 
ened ; fo that it muft be either made 
new almoft every day, or we cannot 
be fure of the refult of the expe- 
riment. 

The - 
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• The method of Abb6 Fontana in 
putting the difFejrent fpecies of air 
to the nitrous teft, cut fhort to the 
whole difficulty arifing from the 
inconftaijcy of ftreiigth in the ni- 
trous air^ Py pver-faturating the air 
to be examined with nitrous air, it 
imports Jittle what ftrength nitrous 
air has, though eveq.it had loft al- 
moft its whole power of abforbing 
common air. 

In the method adopted by other 
philofophers, by which always a 
certain proportion of nitrous air 
is added at once to a certain quan- 
tity of the air, under exaa ination, 
the refult is very uncertain if the 
nitrous air be not exactly always of 
the fame quality. But in the me- 
thod of Abbe Fontana this article is 
of no confequence at all.. The 
only difference arifing from weak 

nitrous 
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nitrons air in this method is, that 
more meafures of it are reqnired 
before the faturation of the air to 
be examined is compleated. 

The reafon of this wilU appear 
obvious, if we confider that it is 
only the true nitrons air which is 
capable of diminiftiing refpirable 
airs, and that it performs this dimi- 
nution in the proportion to its 
ftrength, fo that weak nitrous air 
will always diminifli common air 
in the proportion of its own good 
or bad quality. Now I will fup- 
pofe that the njtrous air, to be added 
to the two meafures of common air, 
is become fo weak, either by Hand- 
ing, or by the admiffion of any 
other air, as to poflefs only half the 
ftrength of good nitrous air. The 
confequence will be, that as much 
again of it will be required to fa- 

turate 



Digitized by 



Google 



C 175 3 
tiirate the two meafures of common 
air; and thus, after the fatura- 
tion of the two meafures of com- 
mon air is compleated, there will 
remain in the great meafure, or 
tube, a column of air fo much the 
longer as the nitrous air employed 
was the weaker. I will illuftratc 
it with an example : let us fuppofe, 
that after the three meafures of 
ftroi;ig nitrous air are let up, and the 
faturation of the two meafures of 
the air under examination be com- 
{deated, the remaining column of 
air be found equivalent to three 
meafures, and eight fub-^divifions, 
or to 308 fub-divifions ; this num- 
ber, fubtra(Sted from the 500 parts 
or fub^ivifions of both airs em- 
ployed, will give a refult of 192, 
which is exadtly the quantity of 
both airs deftroyed. Let us now 

again 
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again fuppofe, that the nitrous air 
employed was fo weak, that, inftead 
of three meafures, fix were required 
before the faturation was fuUy com- 
pleated, and that thus the remain- 
ing column of air in the great tube 
occupies 608, inftead of 308, fub-^ 
divifions ; \ye fhall find that the re- 
fult will be juft the fame; that is 
to fay, thatj by fubtrading the 608 
parts remaining frorn the 800 parts 
pf both airs employed in the expe- 
riment, there will be found ex- 
a(5tly 192 fub-divifions deftroyed ; 
and that thus in both cafes the ac- 
curate falubrity of the air is afcer- 
tained. If fuch bad nitrous air 
was. only at hand a$ was juft now 
fuppofed, it follows, that a^ longer 
tube ought to.be empldyed. ' 

This obfervation, which I owe 
entirely to Abbe Fontans, is in my 

opinion 
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opinibh of the utmoft confequetice, 
and throws a great deal of light 
upon the nature of nitrous air, and 
upon its wonderful property of de- 
ftroying refpirable air; and it il- 
luftrates his ingenious theory of this 
quality^ which, I hope, the author 
will foon publifhj but which I have 
no right either to claim or to an- 
ticipate. 

In confequence of this obferva- 
tion we need not be fo anxious 
about the goodnefs of the nitrous 
acid, nor about the ftrength of the 
nitrous air. 

We have now. already examined 
eighteen different heads, from whic h 
errors or differences in this import- 
ant experiment may arife, which 
may render the whole refult of the 
teft fallacious and entirely uncertain. 
N ' There 
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There are two other great fdlirces 
t)f errors that may be committed m 
the examination of any refjArable 
air by the nitrous teft, which Abb^ 
Fontana hasalfo pointed out and 
corrected. 

The firft of thefe two relides in 
the a(5t of mixing the two airs. If 
the nitrous air is let up into the large 
tube, in which was already the air 
to be examined, and the tube put 
by for a while without Ihaking it, 
to give time to the two airs to incor- 
porate with one another ; or if the 
two airs are firft put in a feparate 
veflel before they are let up into 
. the large tube ; there will fcarcely 
ever be two experiments correfpond* 
ing with one another; the differ- 
ence will be fo great, and the refult 
fo uncertain, that it may amount 
in one experiment to an error of 

fifty 
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fifty fubdivifions, which, being add- 
fed to the above-mentioned 256, 
will make their number in all 306 
fubdivifions ; the difference of time 
between the moment of the mix- 
ture of both airs and the examina- 
tion will make alfo a coniiderable 
difference ; even a few feconds may 
make a fenfible difference, if the . 
examination be intended to be 
finilhed in a little while ; bUt if the 
two airs after their mixture are left 
to fland by themfelves a long while, 
as for inflance 24 hours, the whole . 
tefult will be uncertain, particularly 
if the degree of goodnefs of dephlo- 
gifticated air is to be examined. 

The remaining fouh:e of error 
tonfifts in letting up at once all the 
quantity of nitrous air to be em- 
ployed in the experiment. The un- 
certainty of the refult a^ifing from 
N * .this 
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this head is fo much the greatel^ 
when dephlogifticated air is under 
examuiati,on. 

I have now pointed out twenty 
fources of errors, which may be 
committed in the examination of 
the falubrity of different airs, which 
indeed it would be impoffible to 
commit all in one and the fame 
trials, . biit of which fome are con-* 
tinually. committed in the methods 
hitherto in .ufe, and which render 
the accuracy of the teft as uncertain 
as the experiment itfelf is : how- 
ever, I readily acknowledge, that 
even an accurate philofopher, pro- 
vided with the fame inftruments 
w^hich the Abbe ufes, will fi^id it 
difficult in the beginning to make 
two experiments with fuch nicety 
as not to obtain a difference of ftyjie 
few fuljflivifions ; liut.he will by a 

little 
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little pradlice foon be convinced, 
that by this method the degree of 
falubrity of any air may be afcer- 
tained with as much exa6tnefs as 
the degree of heat and cold by the 
thermometer of Reaumur; for the 
difference of the refult will fcarce 
exceed -^ of the two airs employed, 
and it would be difficult to judge 
upon the thermometer of Reaumur 
of I of a degree of his fcale. 

Though I have for the moft part 
made all my experiments according 
to the prefent method of Mr. Fon- 
tana, as I was not inpoflfeffion of a 
tube long enough to put the various 
airs to the teft, according to the ori- 
ginal method of the Rev. Dr. Priefb- 
ley, with as much accuracy as I 
could have wiflied^ yet I made a 
great many tjrials ih a way not efleh- 
tially different from his, by letting 
N 3 \ip 
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xxp one meafure of cx)mmon air witti 
one of nitrous air, and (baking the 
tube immediately when the two airs 
canie in conta(5t with one another. 
Irt examining the depblogifticate4 
airs, 1 joined two meafures of nir 
trous airs to one of depblogifticatied 
air, (baking them in the fame way 
as in the former cafe ; but, as thefe 
two meafures of nitrous air. did not 
always compleut fully the faturation 
of this kind of air, I added another 
meaiure of nitrous air to it, and fo , 
on till no .farther diminution took 
place. , 

1 have been careful to exprefs the 
two difftrcnt tells in my experiments 
chiefly in the firft fedlion, fo that 
Ihe reader, who is already initiated 
in'the method of Dr; Prieftley, may- 
find how far the refult of my expe- 
'3 rimfents 
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timents will be concordant with the 
refult of his own. 

When I had an air worfe than 
common air to put to the teft, I 
found Dr. Prieftley's method ex- 
tremely conveaient, by adding one , 
tneafur^ of nitrous air to one of the 
air under examination ; but I al- 
ways took care to fhake the two airs 
together at the moment of their 
mutual contadt,^ on purpofe to a- 
bridge the experiment. 

The principal thing to be attend- 
ed to in putting air to the nitrous 
teft, either by the original method 
of the Rev. Dr. Prieftley, or by ariy 
other, is to perform with the great- 
, eft nicety every circumftance con- 
ftantly in the fame manner in the 
various experiments ; for, if you 
allow the two airs to ftanJ longer 
gne time than another, if you be- 
N 4 gin 



Digitized by 



Google 



[ i84 ] 

gin to Ihake them both together 
fooner or later, if you continup 
Ihaking them for a longer pr Ihorter 
time in one experiment than in 
another, if you caft up the account 
by obferving the degree of thp 
meafure, or of the brafs fcale, fooner 
or later, &c. you will find in every 
experiment very coiifiderable varir 
ations. 
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SECTION IL 

Experiments Jbewing in general the ^ 
degree of goodnefs or purity of the 
dfiphlogijlic at ed air which the leaves 
of plants yield in the fun-Jbine. 

Exp. I. TWO handfuls oi grafs^^'^i^ 
the roots being cut off, were put in^^^^^j^^^ 
an inverted jar holding a gallon, "^y^^ 
filled with pump-water, in the fun 
between eleven and two o' clock ; 
a great quantity of dephlogifticated 
^ir was fettled ^.t the inverted bottom 
pF the jar, in which the flame of 
^ wax-taper became very brilliant. 
By the teft of nitrous air, according 
to the prefent method of Abb6. Fon- 
tana, the refult was as follows : two 
jneafures of it being let up in the 

glafs 
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^^""'ofgl^fs tube, and one meafure of nU 

5^^'d^f,trous air joined to it, the mark flood 

uoyed. ^f^Qj^ (leaking and repofing at 1.92 ; 

S fecond meafure being added, it 

Hood at 1.79 ; after a third meafure 

a 1.68^; after a fourth meafure at 

1.87 J ; after a fifth meafure at 

415 2.85- 

By trying it in the other wa;^ 
familiar to Dr. Triejlley^ the refuU 
was a^ follows : one meafure of it, 
with two meafures of nitrous air, 
occvipied o.88. 

By puftiing this iinanneir of trial 
farther, as I do, the refult was this : 
iby adding to the two former mea- 
iures of nitrous air a thii'd one, 
.the mark was 1.83 ; by adding a 
^^ip fourth, it marked 2.81. Thus it 
^ -appears that by this laft method 
the quantity of both airs deftroyed 

amounts 
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^mounts to 96 fub-divifions kftj|^**^ 
than by MbeFontana's method. ^1^«7? 

2. Two handfuls of leaves of a^'^«^ 
%ioillow tree were put in the fame 
way in the fun-(hine, between ele- 
ven and two o' clock ; the . dephlo- 
gitlicated air obtained gave, by the ♦ 
nitrous teft of Abbe. Montana, the 
foliowiag refiilt : 

1.96; 1.83^; 1.71; 1.64; 2.55, 445 
By the other teft it gave the follow- 
ing refult ; one mealure of this air 
with two of nitrous air occupied 
0.85; with three 1.75 ; with four 

2.7^- 328 

3. Two handfuls of Lamium 

y^lbum were expofed in the fame 
way to the fun-lhine, from ten in 
the morning trll two in the after- 
inoon. A great quantity of dephlo- 
:^iffiLcated air was obtained of a fine 
/ ' quality ; 



Digitized by 



Google 



C i88 ] 

tity of quality ; it gave,^ by Abbe Fontana*s 

SS^^^^^' I-90"; i.73t; i-SSt; *i-39i 

467 2.33, 

One meafure of it with two of 
nitrous air occupied 0:98 ; with 
340 three 1.60 ; with four 2.60. 

4. Two handfuls of leaves of a 
vine were expofed in the fame way 
in the fun-lhine, between eleven 

, and one ; a good deal of dephlo- 

gifticated air was obtained, which 

gave, by the teft, 
415 1.92; 1.79; i.6ii; 1.87; 2,85. 
One meafure of it with two of 

nitrous air occupied 0.85; w:ith 
319 three 1.83; with four 2 81. 

5. One handful of BecabungOy 
the roots being cut off, was expofed 
in the fame way to the open fun*- 
Ihine, between twelve and four in 
the afternoon ; a great quantity of 
id^phlogifticated air was obtained of 

5 ^ 
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& remarkable fine quality, in which^^"^^. 
the flame of ^ wax-taper burned^'^^^^^^^ 
with the mofl: beautiful brilliancy /''°^^'*v 
It gavi^, by Abb6 Fontana's teft, 
i.ayi-; 1.73-; 1.5^^; 1.37; 2.01; 
3*00. 500 

One meafure of it with two of ni- 
trojis air occupied 0.94 ; with three 
1.37 ; with four •2.3 3. 367 

6. A plant of a moderate lize of 
common thijile^ juft before it flow- 
ered, was put in the fame manner 
in the fun-fliine, from eleven till 
two o'clock; much dephlogifticated 
air was obtained of a pure quality ; 
it gave^ .by Abbe Fontana's teft, 

1. 81; 1.51; i.3t); T.60; 2.60. 44Q 

One meafure of it with two of ni- 
trous air pccupied 0.65 ; with three 
1.67 ; with four 2.79. 321 

7. Two handfuls of. leaves of 
French- Beam were \w the fame way 

expofed 
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^";^expofed to the fun during fix hoiirsj 
^^Adcf.^ great quantity of vcly finfe dephlo- 
uoycd. gifticated air was obtained, in which 
a flame became very brilliailt ; it 
gave, by Abbe Fodtana's teft, 2^62; 
^04 1-9^; 1^89^; i 85; 2.01; 296. 
One meafure of it with t^;^o of ni- 
trous air occupied ©.90 ; with three 

345 1-55' 

8. Two little plants of 'I'eucriufA 

Marum were expofed in the fame 
tnanner, during four hours, to the 
fun-fhine ; they yielded a great 
quantity of dephlogifticated air of a 
fine quality ; it gave^ by Abbe Fon- 
tana'steft^ 1.81; 1.59; 14375 t.34; 

466 a-34. 

One meafure of it with two of ni^ 
trous air occupied 6.60 ; with three 

344 1*59 ; with four 2.56. 

9. Some leaves of tobacco were 
. in the fame manner expofed to the 

fun 
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jfun during four hours ; a greatj^^;^ 
deal of dephlogifticated air was ob-^^''|^,^ 
tained, which g-ave, by Abbe Fon-^'^>'^- 
tana^s teft, 2.07; 2.06; 2.05; 2.41; 

3-39- 361 

10. Some leaves of Cyjim Lada- 

nifera^ a very fragrant plant, were 

fexpoled to the fun in the fame way 

during four hours ; a great quan- 

- tity of fine dephlogifticated air was 

obtained ; Which gave, by Abbe 

Fontana's teft^ 1.89; 1.72 ; 1*56 ; 

1*92; 2,90. 40* 

!!.• Leaves of Juniperus P^irgh 
nianay treated in the fame way, 
yielded a large quantity of fine de-^ 
J)hlogifticated air, whofe left was 
1-91; 1-75; i-6o; V.79; 2.79. 42t 

12. "L^^s^^oihaurusCamphotata^ 
the camphire-tree, treated in the 
fame way, yielded a good quantity 
of very fine dephlogifticated air ; 

which 



Digitized by 



Google 



C i9» ] 
^"^fWhich gave, by Abbe FontanaS 

TnTcl^^^y ^-oi; 1-90; 1-78; 1-73; 
^^1.76; a.56; 3.52. 

13. Some branches of Cedar of 
Lebanon were expofed in the fame 
manner, from nine in the morning 
till two in the afternoon, in the fun-* 
flune ; a great quantity of dephlo-^ 
gifticated air was obtained ; whofe 
teft, by Abbe Fontana's method, was 

1-95; 1^77; 1-64; i-si; ^^-^sj 

477 3-^3- ' 

14. Some branches of Artetnifia 

Pontica were treated in the fame 
way ; a great quantity of very fine 
dephlogifticated air was obtained; 
whofe teft, by Abbe Fontana's me- 
thod, was 2.00; 1.95; 1.85; 1.79J 
454 2.46 ; 3.46. 

One meafure of it with two of ni-^ 
trous air occupied 0.92 ; with three 

337 ^^3- 
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SECTION II. 

Experiments, Jkewing the difference 
in the purity of the depblogijiicated 
mr^ which the leaves of the fame- 
plaint give at different times, 

I5t Leaves of an apple-tree m,^*l} 
an inverted jar full of water were**5^f* 
expof^ to the fun-ftune from ten""^"*' 
in ih/^ morning till five in the af- 
^rnoonj the. teft of the^ ^r was, 
1.80; 1.58; 1.39; 1.86; 2.79. ^2^ 

1 6. JLeaves of the fame tree ex- 
posed during the fame time in the 
fun-ihinein a green bottle, i.8aj 

J. 6a; 1.71; 2.64; 3.64. 336 

17. The fame leaves, which 
were, employed the day before in, ex- 
periment 15^, were expofed again 
^ith frefh pump-water in the fun- 

O , Ihine; 
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t cy of fliine; the air obtained was remark-^ 
J^^i^ably fine, 1.85; 1.69; 1.54; 
556 1.38; 1.58; 2.49; 3.44. 

l8* Leaves of the fame tree ex-* 
pbfed to the open air in a very dark 
and cloudy day, from five in the 
afternoon till fix, had yielded but a 
fmall quantity of air, which was 
vi^orfe than common air, 1.84; 

164 2.36; 5*36. 

19. Leaves of the fame treeex-* 
pofed in the fun from nine in the 
morning till twelve, 1*89; 1.7 1; 

417 1.52; 1.60; 2.60. 

20. Air from the leaves of a 
Willow-tree treated in the fame way 
as in experiment i, expofed in the 
fun between twelve and two) 2.00 ; 

457 2.12; 2.19; 2.41; 3.43. . . ^ 

2 1 . Air from the fame tree, ga- 
thered in a dark, rainy, and windy 

day, 
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aay, proved to be ©f an inferiority of 

f^ ' the two 

quality, 1.89; 1. 71; 1.55; 2,2o;a'rs<it:f- 

2 2. Air from the fame leaves 
gathered between nine and three in 
a fine warm fun-fhine, i . 9 o ; i .7 2 ; 
1,53; 2.22 ; 3.22. 378 

N. B. I think the reafon of the 
inferior quality of this air to be, 
that the leaves were too much 
crouded in the jar, and that thus 
too many were deprived from light, 
being Ihaded by the others. 

23. Air of the fame leaves col- - 
le6ted in a fine fun-fiiine between 
twelve, and 5 o'clock, 1.90; 1.71; 
1.49; 1.53 ; 2.52. 467 

24. Air of the* fame leaves ga- 
thered in a fine fun-ftiine between 
two and five, 1.92^; 1.80; 1.62; 
i.6o; 2.40; 3.35. 465 

O 2 25. Air 
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Qutn* 

tity of 25. Air of the fame, gathered in 
the two ^ ;, - V , 

airsdef-a Warm lun-ihine between three 

and five, 1*94 > i*79; i*93; 
461 2.02 ^ 2-99* 
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SECTION III, 

Experiments tending to invefligate 
at what time of the day plants 
yield the be/1 depblogijlicated air, 

2,6. THREE jars, each containing 
a gallon, were fiDed with pump- 
water,^ and two handfuls of willow 
leaves put in each; they were all 
expofed at eleven o'clock near one 
another in a fair fun-lhine. 

The 
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The air of the fitft jar was exa-^% 
aqiined at half an hour paft two inlS^S 
the afternoon; its teft was 2.03;*"^** 

t.OST'y 2.O3I; 2.02; 2.54; 3.50. 450 

The air of the fecond jar was 
examined between four and five 
o'clock ; its teft was. 2.06; 2.07I; 
2.06; 2.02; 2.08; 3.03. 497 

The air of the third jar was ex- 
amined between fix and feven ; its 
teft was 2.12^; 2.i6f; 2.14; 2.12; 

27. Three jars, of a gallon each, 
full of pump-water, were expofed 
at ten in the morning in the furi, 
the weather being agreeably warm ; 
each jar contained two handfuls of 
the leaves of an E/m-free. 

The air of the firft jar was pttt 

to the teft at two in the afternoon ; 

the refult was ii90 j i.Bi; 1.76^ 

2.66; 3.66. 337 

P 3 The 
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ti^* of The air of the fecond jar was put 

the two ^ JT 

airsdef-to thcteft at four; therefultwas 

troyed. ' 

377 1,91; 1.77; 1.65; 2.19; 3.23. 
The air of the third jar was ex- 
amined between fix and feven ; its 
teft gave 1.97; 1.93; 1.85; 2.16; 
388 3.12. 

28. Twojars, ofa gallon each, 
full of pump-water, were expofed 
in a very ' agreeable warm day ia 
the fun at ten in the morning ; 
' each contained^ two handfuls of 
willcm leaves* 

The air of the firft jar was put 
to the tell: at three in the after- 
noon; the refult was i.io ; 2.09 ; 
515 2.08; 2.02; 2.06; 2.97; 3. 85. 
The air of the fecOnd jar was 
examined at five o' clock ; it gave 
by the teft 2.09 ; 2.1 1; 2.07; 
S35 2^-o8; 1.29^; 2.78; 3.65. 

29. Three 
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ng. Three jars as above werej^^'of 
expoled to warm fun-ihinebetweenli^drf^ 
eleven and twelve ; in each were^'""^*" * 
put two handfuls of leaves of an 
Elm-tree. 

At three in the afternoon the air 
of the firft jar was put to the teft ; • 
it gave r.917; 1.93; 1.81 ; 2.10; 
3.10. 390 

The fecond jar was examined at 
five o'clock, the air gave 1.88; 
1.67 ; 1.67; 2.65 ; 3.65. 33S 

The third jar was examined at 
fix; its air gave 1.97 ; 1.88; 1. 84; 

.2.57; 3-54- 346 

N. B. On the day this experiment 
was made it was a very warm fun- 
Ihine from eight in the morning 
till two in the afternoon, when the 
weather began to be more and more 
dark ; we had at three a thunder 
^orm ; and after the iky was always 
O 4 cloildy, 
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^"^^fCloudy, though it continued to be 
^2f!warm weather. 



iToyed. 



SECTION IV. 

Experiments tending to invejiigate 
what quantity of depblogijiicated 
air a certain number of leaves 

yield. 

30. ONE hundred leaves of the 
Najiurtium Indicum were put in a 
jar holding a gallon, filled with 
pump-water ; it was expofed to the 
fun in the ordinary way, as in Exp. 
I, between ten and twelve o'clock, 
when fo much very fine dephjo- 
giliicated air was fettled at the in- 
verted bottom of the jar, that it 

filled 
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filled a cylindrical jar 4^ incliesja«- 
long, and if inch diameter ; which*' ^ 
air gave by the nitrous teft i.^^i^^s^ 
1.82; 1.67; 1.57; 2.454; 3'44- 456 

31. All the air of thefe hundred 
leaves being taken away, they wetie 
again expofed to the fun tillfevfeu 
o' clock in the evening, when about 
half the above-mentioned quantity 
of dephlogifticated air was again 
found in the jar, which proved to be • 
ftill better than the former; its 
teft was 1.99; 1.87; 1.737; i«65; 
1.93^; 2.85; 3.79. 520 

32. After feparating again this 
air frpm the leaves, I replaced the 
jar in the open air upon the fame 
place, and left it till next morning 
at eleven o' clock, when I collected 
from the fame leaves nearly the 
fame quantity as the laft time of 
very fine dephlogifticated air fettled 

at 
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Qjian- 

«|«y jifat the top of the jar ; it gave by 
•i'rsdef-the nitrous teft i .9 1 4 ; 1.7?; i . «; 8^: 
.511 1.44; 2.20; 3.15 ; 3.89. 

33. Three leaves of, a favoy-cab- 
bage, of a moderate lize, were put 
'm 4 fimilv jar with pump-water, 
in a fair fun-fhine, between twelve 
and two o* clock, when two Ounce- 
meafures of dephlogifticated air were 
difengaged : which gave by the ni- 
trous teft 1.94; 1-787; 1.63; 

364 2.38 ; 3,36. 

34. A handful of the leaves of 
JSIaJlurtiufn Indicum yielded, in a 
few hours on another day in a fine 
fun-fhine, one ounce^-meafure of 
dephlogifticated air, of the followr 
ing goodnefs, 1.93; 1.76; 1.564.; 

504 1.39; 1.99; 2.96. 

35. Seven and twenty iingle 
leaves of a walnut-tree were in the 
fame manner expofed to the fun- 

ftiine 
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ftiine in a fair warm day, from 
eleven till five o' clock, when they 
had yielded about one ounce-mea- 
fure of good dephlogifticated air. 



SECTION V. ' 

Experiments tending to invejiigate 
the quality of air yielded by plants 
in the nighty and by day in dark 
or Jhaded places. 

3^. TWO handfuls of grafs, the 
roots being cut off, were put in an 
inverted jar of a gallon, full of 
pump-water, and placed in a room 
during the night, the jar being 
covered fo that no light could come 
at it before I examined it. In the 

morning 
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nlorhing a fmall quantity of air 
vras fettled at the inverted bottom 
of the jar^ in which a candle was 
extinguilhfed ditedlly; 

37 • At nine o'clock in the even- 
ing, Auguft 8, when no leaves 
would yield any more air bubbles, 
except potatoe-leaves (which always 
begin the firft to yield air in the 
morning, aiki ceafe to yield them 
it night the lafe of all), I filled dif- 
ferent jats with pump-Water, and 
J>ut in each a good deal of leaves 
of fome or othef plant or tree, viz. 
leaves of oak^ Unte'tree^ willow^ yew- 
tree or takis^ apple-tree^ fage or yi?/- 
vidy artichokey perjicaria urens or 
water pepper^ potatoe leaves : they 
tvere all kept in a room till next 
Ihorhing, when I examined the air 
which they had yifelded. 

Early 
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Early in tjie morning I fpuii4 
they all had yielded but an incoa- 
liderable (juantity of air^ 

The air pf the oak leaves and 
walnuts was the worft pf all, it 
was not diniiniiUed hy, nitrqus .^r \ 
that of the >viilow and thg {^ge waj^ 
near as poifpnpus; tjjiat of the lime- 
tree was not quite fq bad ; th^t. pf 
the artichoke was fomewhat better : 
that of the potatoe-leaves was the 
leaft poifonous of all ; however, in 
none of them a candle would burn 
even for a moment. That of the 
wafer-pepper was fo poifonous, that 
it extinguilhed the flame, though 
diluted with five times as much 
common air ; the apple-tree leaves 
had yielded fo little air that I could 
not put it to any teft. 

38. Two handfuls of leaves of 
French beans were put in a jar full 

of 
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of water, Avhich was kept inverted, 
the whole night in a room ; next 
morning a fmall quantity of air was 
obtained, which proved to be of a 
very poifonous quality; it extin- 
guifhed diredlly a flame. One mea- 
fure of it with one of nitrous air 
occupied 1.94; fo that an animal 
abfolutely could not have lived in 
it during one fingle minute. 
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SECTION VI. 

Experiments tending to tnvejiigate 
to what degree plants may affeSl 
-common air in the nighty and by 
day time in Jhaded places. 

39. SOME plants of grafs, with 
roots and all) were put in a jar of 
a gallon ; the jar was inverted upon 
a difh, and fottie water put in the 
difh to, keep the plants alive^ and 
to cut off the commvinication with 
th^ external air ; in the morning 
the air in the jar was altered for the 
tvorle, the flame of a wax-taper 
grew dim in it. One meafure of 
it with one of nitrous air occupied 
1.24*. 

5 40* Two 
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40* ^wo handfuls of leaves of 
French beans were put in a jar of 
a gallon ; it was kept inverted iipon 
a dilh, and fome water poured upon 
it ; next morning I found the air 
fo much fouled that a candle could 
not burn in it.. One meafure of it 
with one of nitrous air occupied 
1.39. 

41. After having taken out fome 
of the air for trial, I placed the jar 
with the remaining air and leaves 
in the fun from nine till eleven 
o' clock, wh?.n I found the air fa 
much mended, th^ a candle could 
burn in it, and that one meafure of 
it with one of nitrous air occupied 
1. 12. 

After this I replaced it again in 
the fun till five in the afternoon,' 
When I found the air fo much 
mended as to be equal in goodnefs 
tp common air. 

r 

6 4a. A 
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41. A little branch of Cedar of 
Lebanon was placed over- night in a 
xobxn under a cylindrical jar of a- 
bout two ounce-meafures ; nex:t 
morning the air was much fouled 
by it. One meafure of it with one 
of nitrous air occupied i .45^ 

43* Three jars inverted were 
placed upon diflies in the manner 
as in Exp. 39; under one was 
placed a potatoe-plant ; under the' 
fecond a plant of common nigbt^ 
Jhade ; under the third a plant of 
byofcyamus. 

Next morning I found the air of 
all three very much fouled, but that 
, of the byofcyamus the moft of all. 
In npne of them would a candle 
burn. One meafure^ of the air of 
the potatoe-plant with one of nitrous 
air occupied 1.59 ; one meafure of 
that of the night fhade occupied with 
P one 
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one of nitrons dir 1.77; and that 
of the byofcyafm4s i.Sg. 

44* 1 placed a very lively diideen^ , 
eight days old, \mder a jar conteiitt- 
iag a quart f idl ^f the air fotaled by 
the byofcyamm plant in thtf preced- 
ing experiment ;- it dke<Stlyi :gre«r 
iick, and was rendy to expire, jnlefs 
than half a minute* d iook: it ilrr- 
mediately ont of -the jar, and put 
it dirciStly in another jar fidl of de- 
phlogifticated ait >drawn ix^sm iite 
leaves of pl^itg. The *C(reatpire j^- 
mained for fome minutes>qtiil« wiQ- 
tionlefs, ihewing no ilgns ^f life 
but by drawing languidly ite -fei^cattfh ; 
it recovered gradu^ly inNthisair in 
fix or feven miniutes fo nnick that 
it began to ftand upon its legs and 
to jelp now and theti witih a veiy 
weak voice. I- then took it €rut of 
the dephlogiftiCated air aiid ftot At 

upon 
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tipodi niy hand in the opai aif j as 
Ibpn as it came out of the 1 aft jar 
it feemed to grow worfe, and could 

;ftan4 no more : however it re- 
cpvei^ gradually again ^ 

4S* ^ ^pAs ^^ pepper^mint was 
placed under an inverted jar upon 

. k di^h, with fdaae water upon it, to 
keep the plant alive, and to fhut oS 

/the communication with the air in 
ij^e jar, and the air without. It was 
placed ia a warm day in a room 
agaiijft the window towards the fun, 

^from deven till one o' clock* An- 

^other Iprigpf the fame plant, arid 

:Of the fame fize, viras put under a 
fimilar jar^ and placed upon the 
floor far from the windows in a 

.irpom very well lighted, but in 

w^xich the fun did not fhine at that 

tjime. By examining both airs I 

found the air 9^f the jar which was 

Pa placed 
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placed towards the fun rather better 
than the common air was at ^ that 
time. But the air of the other jar 
was lefs good than the common air ; 
for one meafure of it with one of 
nitrous air occupied i . 1 3 ; where- 
as one meafure of the common air 
with one of nitrovls air occupied 

1.06}. 

46. Two handfuls of leaves of a 
walnut-tree were put into a gallon 
jar, filled with pump water, and 
placed about four feet from the 
wall of the houfe towards the north, 
and under the Ihade of rafsberry- 
bufhes, fo that no rays of the^fun 
could reach it. After flanding there 
during feven hours* in an agreeable 
warm day, fcarce-^ bf air w^as ob- 
tained of what thefo leaves ufed to 
' give in the fun-fhihe ; and this ^aar 
was of fuch a bad quality that a 

candle 
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candle could not burn in it : where-tity of 

the two 

as two handfuls of walnut-leavesairsdcf- 

troyecU 

placed in the fun-lhine had yielded 
in the fame time a great quantity 
of very pure dephlogifticated air, 
whoft teftwas T.69; 1.8 a; 1.69; 

1-54; 2-35 ; 3-34* a66 

: 47. At the fame time two hand- 
fuls of oak leaves were in the fame 
manner placed under the fame 
bufhes ; the air of thefe leaves was 
Remarkably foul, fqr it was Very 
little diminiflied by nitrous air. 

48. The fattie was done with 
willow leaves ; the air obtained was 
alfo of a bad quality, but better 
than that of oak or walnut-leaves. 

49^ The fame was alfo done 
with leaves of ebn^tree ; the air ob- 
tained was very foulj as onetneafure 
of it with one of nitrom air occu- 
pied 1.9Q. 

P 3 50.1 
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^o. I placed over-night in a roofrt 
about an equal quantity of branches 
of a lime-tree, Nvalnut-tree, a vine, 
an oak, ^nd a willow, ^ach in a 
different jar holding a gallon, with- 
out water, putting only fome water 
in the plate upon whieh the jars 
were inverted, to Jceep the branches 
alive ; the jars were left without 
being covered,, and examined ber 
tween eight and nine in the morn- 
ing; the air of ?ill was tried by 
putting cme meafure of it with 
one of nitrous air immediately 
one after another in t|ie glafg^ 
tube. 

The air of the lime-tree occur 

pied • - - - 1.24 
the air of the walnut-tree 1.2 < 

. ,■■ vine I.3P 

— . , oak 1.26^ 

, — r — - — rr- willow 1.23 

SI. After 
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v5i. After having taken out as 
opiuch, air as was wanted for th9 
trial, the jars were placed in th^ 
garden in a fine fun^ihine, and 
the air of them was again exa« 
mined between ten and eleven. 
The aif of the lime-tree occu- 
pied *. - * - i.aS 
the air of the walnut.tree i.o?^ 

— '^■'^ vine i^o5r 

/ . oak 1.12^ 

~— — willow 1.07 

After which they were ag^n ex- 
pofed to the fun till three in the 
afternoon, and their air examined. 
The air of the lime-tree occu- 
pied - - - - 1.06 
the air of the walnut , 1*05 
-— — — — vine I'05t 

«« — oak i.i2j 

■ willow 1.07 

P 4 So 
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So that the, fame air which the 
plants had fouled in the night was 
again reftored to its former purity, 
and even by fome of thefe plants 
tendered better than common air, 
principally by the walnut-leaves, 
iime-tree, and vine, the teft of 
the common air being at the time 
that one meafure of it with one of 
nitrous air occupied f .0 7 • 
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^SECTION' VII. . . 

Experiments Jhewing that the damage 
done to common air by the night 

. is very inconfiderable compared to 
l^e^ benefit it' receives in the day. ^ -' 

52. TWO handfuls of E/m-tree^^ig 
leaves were put in a jar full of wa-J^^ 
ter, as in the former experiment, ^"^y^^ 
pnd expofed to the open air from 
the 14th of Auguft to the i6th, 
when the air difengagcd from them 
was examined, and found to be good 
dephlogifticated air ; its teft was 
1.95; 1-85; 1.77; a.40; 3.50- 350 

53. Some grafs, kept in a green 
bottle from the evening till next 
day at eleven o' clock, had yielded 
fome air, whofe ten: was 1.80 ; 
1.64; 1.54; a,3i; 3.26. 374 

54- A 
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ga»»-j 5 4« A handful of Perjicaria urens, 

^Ij^^wo^ater pepper,, was kept ia a green 

uoyed. bottle, and expofed to the open air 

from the evening till next day at 

ten o' dock, when the air collected 

from it was found of the following 

jt26 teft, 1.90; 1.86; a.78 ; 3.74. 

55. Two handfuls of leaves of 
Lauro-'eerafus were put in » jar full 
of water, and expoied to the &p&n 
air during 24 houTJ; agoodquaivr 
tity of dephlogiAicated air was ohr 
tained, whoTe teft was 1.78; i.6r; 
|p6 5^.02: 2.97; 3,94, 
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SECTION VIII, 

^perments/bevoing that plants bave. 
a remarkable power to correal bad 
(Ur in the day, 

56. A fprig o£ pepper-ftnint pmS^;^ 
in a jar full of air foiuled by breath-'J^j;^® 
kig (fo as to extinguifh a candle)5»'*>y**'^ 
and expc^ed to the fun, had correi^ed 
this air in three hours fo far that a 
candle could bum in it» 

5^. A fprig of a nettle was put 
in a jar full of air fouled by breath-r 
vag fo as to extinguifh a candle ; it 
was placed in a room during the 
^hole night ; next nv^rning the air 
was found as bad as before. The 
jar was put ^t nine in the morning 
in the fun-ihinet in th^ fpace of 

two 
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^""of^wo hours the air was fo much cx)r- 
J^d^f.^^^^d, that it was found to be nearly 
troycd.^g good as Gommou air. 

58. A fprig of Perjicaria urens 
was put in a phial fall of air fouled 
by breathing, fo as not to allow a 
candle to burn in it ; it was expofed 
to the fun during an hour and an 
half, in which time the air was fo 
much corfefted that a candle could 
Tbutti in It. ^ The fame^ eflFeft was 
Obtained from a fprig of a vine, and 
that of a' camomile plant^ and from 
fome rufhesr/ 

^5 9* "A mujiar d -plznt was put in 
a jar; the ftem' was cut off on a level 
with the orifice of the jar ; the jar 
was then inverted in an cjartheh pan 
containing fome water to keep the 
plant alive, and placed over-night 
in a room J next morning the air 
pf the jar was found muth fouled, 

fo 
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fo as to extinguifh the flame of a^J"^;^ 
wax-taper ; its teft was, by Abb^^J^^^^ 
Fontana's . ipethod, ■ i .98 ; 2.87 .f^^^"^ 
StSs* . 117 

60. It was then expofed to the 
fun, and examined again after a 
quarter of ah h6ur, and" found al- 
ready fomewhat corrected ; for its 
teft was. then 1.97 ; 2^.84;^ 3»79* 121 

The jar was again put in the 
open air, when, after ftanding 14 
hour in the fun, the air was found 
to be remarkably coirefted ; for 
now its teft was 2.01^:2.25; 3*24. 17& 

The jar was again replaced in 
the fun ; when it had been expofed 
during tht;efe complete hours, tlse 
air was {o much improved as to be 
better than the common air at the 
time; for its teft was 1V95 ; 2.21^; 
2*20 ^ x8o 

The 
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t«y of f heteft of the comnoaii mt^^^ 

•die two ■ 

•irsdef-at that time, by Abh^ FfxAxoai^ 

ttoyed. ' ' 

1 73i method, 1:96; a-as; 3.^64> 

See alfo Experiments 40 and 4s < 
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SECTION I5t* 

Experiments Jbesaomg $ib(H fio^idi 
jftmkingy 0nd poifottomplanti yi^ 
by iday'time mg^d d^bhgifikai^d 
atrasa^Qtbers* . . 

61 A plant of iB^pyetmus ^33 

^^Xppfedin the ordinal^ way in ,a 

jar fuH of water in the fiin-fliiQi?^ 

from twelve till five-o^clodt; ».gfeat. 

deal of fine dei^qgtitiCatQd air was 

obtained, in which the flame of. a 

c wax-taper was very brilliant. One 

7 meafure 
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iMKaibrd of it with t\«=o of hitrous^V 
aff odcupied 0.93 ; W!& thrcelJ^S^ 
1.70. . -y^ 

, ^a. laeftves fA hauro-<erafus (one 
of the moft active poiians Utiix. c^^i&s. • 
fe the vegetable kingdom, wlien 
in a coDcentraled ftate, kiHing a^ 
•animaA idmoft in an initant, and 
•«qua;lly poi&maos when taken in 
l<he ftomach, as when applied to a 
"Wound, which laSft effe<ft was"^atcly 
difcoveFed by Abb6 Fontana) -treated 
in the ordinary way yield a gocxl 
deal of dephlogifldcated air. Two 
handfiils of them expofed in water 
to the fun, between eleven in the 
morning and five in the afternoon, 
yielded a good deal of dephlogifti- 
cated air, whofe teft was 1.87 : 
1.67; 1.50; 2.04; 3.04. 394 

63. Two handfuls of common 
nigbt-Jbade^ a fufpeded plant, ex- 
pofed 
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^"'ofpofed in the fun between two and 

S^dT^five o'clock, .had yielded a great 

*^ deal of dephlogifticated air, whofc 

teft was 1 . 9 af ; r» 79 ; .1.65:; i .5 2 ; 

64. I got in: the fame, way good 
dephlogifticated air from tobacco 
leave?, (fee Exp.; 9) ; from Jtriplex 
Fuivaria, a plant of a very particu- 
lar offenfive fmell ; CicutaFirofa or 
water bemhck, one of the moft dan- 
gerous poifons ; zxvdi Sabina, 
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SECTION X. 

Experiments Jbewing that all flowers 
in general yield a very poifonous 
air, though in a very JmaU quan- 
tity, and are apt to fpoila great 
quantity of gppd air by day and 
by night, 

65, TWO hanclfuls of flowers 
of Marigold or Calendula were ex- 
pofed in pump-water to the open 
air during 48 hours ; a fmaU quan- 
tity of air was obtained) which ex- 
tii^uiihed. flame dire<Slly, and was 
ft^cely diminiihed at all by nitrous 
air. 

66, Two handfuls of Canmmile 
flowers were put in a quart jar 
fiUed >nfith pump-water, and invert- 
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ed : after two days ftanding in the 
garden, a fmall quantity of air was 
obtained, in which a flame was im- 
mediately extinguifhed. - 

67. Forty-five flowers of ^ari* 
gold were put in a quart jar without 
water, and kept the whole night in 
a room, the jar being inverted; next 
morning I found the air fo much 
fouled by them that a candle would 
not burn in it. One meafure of it 
with one of nitrous air occupied 

I.43' 

68. I placed the fame flowers- 

with the remaining air in the fun- 
fliine from nine till twelve, when I 
found the air ftill more infected. 
One meafure of it with one of ni- 
trous air occupied 1.54. 

69. A few flowers of Hon^-fuckleSy 
Caprifoliumy were placed under a 
jar of about a pint ; when they 

had 
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li^d ftood about three hours in the 
toom, the aif of the jar was fo 
much Infected that a c^dle could 
not bum in it. 

Tlie {ame eflfedt wais obtained 
^ith a iimilar quantity of the fame 
flowers expofed during three hours 
iii the fun-ihine. 

70. A iimilar quantity of thefe 
fweet-^fcented flowers were kept in 
a pint jaf ovet-night 5 wh€n they 
had lb much fouled the air that an 
jmimal muft have died in it, one 
meafure of it and one of nitrous air 
occiipied 1.68. 

All kihds of floMrert had nearly 
the fame effe<St. All of them fouled 
the ail" moi'e or lefs, either in a 
room Or in the open air, as well by 
day as in the night, equally in furt- 
ihine as in a ihaded pl^e« 

4 SEC- 
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SECTION XI. 

ExperintiBttts.Jbewing that roots of 
plants when kept Qut€f the ground 
yieldf in general, bad air, andjpofl 
common air at all times^ fomefetio 
exeeptedi 

.^•^* 71. THREE handfuls of roots 
£^f muftard plants, waihed ckan, 
*"**"^ were put in a jar full of water in 
the ordinary way, and expofed to 
tiie fun during fix hours ; when 
ibme, ^r was obtained, whit^ ex- 
tinguiihed a candle diredly. 

72. Two handfuls of roots of 
common rujhes, well cleaned from 
. dirt, were . in the fame manner ex- 
pofed to the fun during feven hours; 
when a fmali quantity of air was 
6 . , obtained^ 
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obtained, in "v^hich a candle could^Ji^ ^ 

' tity or 

not burn. ^^?7^ 

73* One handful of roots of"^y***- 
inuftard plants, cleanly waftied, was 
put in a quart jar full of water, and 
three ounce-meafures of common 
air let up : after fix hours ftanding 
in the fun, the air was found 
changed for the worfe, for its teft 
was, by Abb6 Fontana's method, 
1.95 ; 2.34; 3,37. ie% 

74. A handful of roots oiBeca-^ 
hunga was expofed to the fun in a 
quart jar filled with water during 
fix hours ; a moderate quantity of 
air was obtained, which, by the ni- 
trotis teft, proved to be as good a$ 
ii»immon air. 

All other roots which I tried 
yielded bad air, and fpoiled ordi^ 
nary air at all times, 

<3t 3 S E C- 
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SECTION XU. 

Experiments Jbemng tb^t all frwtn 
in gemral yield bad aify and infeB 
prdinary air at all timeSy but 
principalfy ir^ a dark places and in 
ib(f pigp^, 

75. Six peacbes of a fmaU fize 
were put under an inverted quart 
jgr placefi upon a difh, in a room 
not very light, between two in the. 
afternpon apd ftven in the evening; 
when I found the air in the jar 
Ho much fppilef], that . a candle 
could not bum, nor an animal live 
in it. ;One meaft^rf of it with one 

.of nitrpit^ air occupied 1.86. 

76. Two of thefe/)f«^^^jj, being 
|)iit under the fame quart jar during 

two 
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two hours, had fo much altered the 
air that a wax-taper could fcarcely 
bum in it a moment, but was ready 
to go out. 

77. Six peaches of a fmall fize 
were placied under an inverted quart 
jar in the fun between nine and 
eleven ; when, by examining the 
air, I found it to extinguifh a can- 
dle. One meafure of it with one 
of nitrous air occupied 1.55. 

78. One lemon placed under a 
jar, containing three-quarters of a 
pint, infected the air fo much in a 
few hours, thrift a candle burned 
dim in it. 

79. One kandful of ^<J^r/j were 
placed under a jar of two pints 
during the night ; I. found the air 
in the jar fo much fouled as tq 
extinguilh a candle. 

Q 4 80. Six 
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^ '80. SiK fmall Bergamot pears 
Were put over-night under a. jar of 
two pints ; the air was altered fome-t 
what for the worfe ; a flame grew 
dim An it. One, meafure of this 
air with one of nitrous air occu|D^ed 
1.25.. 

81. Three apples nearly ripe 
were placed under a two-pint j^ 
over-night ; thje air was found much 
infe6ted by them ; it extinguiflied 
a flame. One meafure of it with 
one of nitrous air occupied 1.48 • 

8 a. The remainder of the air ia 
this jar was kept with the apples, 
and expofed to the fun during fcven 
hours, when the air was beconae 
flill worfe. One meafure of i^ witk 
one of nitrous air occupied 1.7 2* 
A flame was direiStly extinguilhe4 
in it. 

83. Four 
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' ^5. Four lemansr were' pliciKa 
under ai quart jar in the ftin during 
fcven hours, when the air was 
dialled for the worfe. One jcnea- 
fure of it with one of iiitrdus air 
occupied 1.1&. 

84. Ajar holding a gallon was 
one-third filled with ripe mulberries^ 
and exposed to th^ fiin, heing in-<^ 
verted upon a difh' ; in the fpace 
of four hours th^ ^ in the jar 
was fo much infedted as to extin- 
guiih aflame direftly. Onemeafure 
of it with one of nitrous air occur 
pied 1.63. 

85. Plumbs and blackberries y ripe 
and unripe, fpoiled alio commoa 
air in the fun and in the dark. 

86. Six apples, as foon as takeii 
from the tree, wfire directly put in 
a gallon jar full of pump-water, and 
expofed to the fun, the 'jar heing 

inverted 
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{averted upon a diih; the a^les 
became covered with a^gxeat numb^ 
of {jxiall air-bubbles. After they 
had \ifstn. thus expofed to the fun 
Iron) tfM^i in the morning till four 
In the afternoon, a moderate quan- 
tity of air was obtained, which 
proved to be very bad; a flame 
Vras direddy extinguiflied in it. One 
meafure of it with one of nitrous 
ai|: occupied 1.69. 

87. Two dozen of young and 
finall French beans were put in a 
quart jar full of water, suid expofed 
in the fun from ten till two cf clock \ 
they were covered all over with a 
great many fmall >4r-<-bubbles ; the 
quantity of air colle^d was but 
fmall, and in quality fomewhat 
worfe than commdn air. One mea«* 
fure of it, with one of nitrous aip 
Qccqpied 1.14; whereas. one mea-^ 

furp 
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Gue oi (Amnion air. with one of 
Qit}XHis air occupied i.o8^. 

88, Two dcKcen of young and 
imall French beans were put 
under an inverted quart jar over- 
night in a rpon^ without water; 
they ftood till eleven in the morn- 
ing and were not covered, ib that 
they had been a long while expofed 
^ all the %ht of the ropm. The 
air in the jar was found fo remark- 
ably poifbhed, that it even furpafled 
ijn fou)i)efs the air iiifedted by a 
plant oi Hyofcytfmus (fee Exp. 43)} 
for one cneafure of it with one of 
citrous air occupied if9S* 

89. I was willing tp fee the efiedt 
of fuch pffenfive air upon a living 
animal. I placed a very lively 
chicken eight or nine days old in 
this air ; in the very inftant it en- 
tered the jar it ihewed figns of the 

utmoft 
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tittn^ft^ anxiety, fell downr motion- 
lefs, and- died ift Ms than fealf a 
iriinute. When I faw it dying, I 
took it out with all the expedition 
poffibley in eider to recover it m 
another jar full of dephlogifticated 
air, which I had kept ready for the 
purpofe ; but, notwithftanding it 
had not been 20 feconds in this 
foul air, it was quite deprived of 
life. 

Comparing the fuddennefs of del^ 
froying the life of an animal witlv 
this air, with that of inflammable 
air drawn from metals by vitriolic 
or marine acid, I found that the air 
fouled by thefe beans waa as dc^ 
ftrudlivc to animal life as the infl^n-^ 
mable air.itfelf. , ' ' . 

90; I placed fix of thefe beans 
over-night in a gallon jar inverted 
upon a plate, on purpofe to fee 
•^ whethe]^ 
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whether fuch a fmall number of 
them could affedt obfervably fuch a 
great body of air. , 1 was aftpniftied 
to find they had to much aflfeded 
thie air, that it was rendered quite 
unwholefome for breathing; it ex- 
tinguilhed a flaijie; and one mea- 
fure of it with om of nittpuj^ air 
occupied 1.34. 

9i« Three fmail unripe wahiute 
were put under a jar of about three 
ounce-meafufes, from twelve till 
twb o'clock, in a room by day, 
when the air in the jar was fo mucH 
ipoiled ^s . to extinguiih flame. Its 
teft was, that one meafure of it with 
one of nitrous air qccujpied j^^4* 
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S fe C T I 6 N xiii. 

Zxperiments Jbeii^ing that ho part cf 
plants improve ordinary air, of 
yield depbldg0icated air, but ibe 
kaiks and tbi green fiUlkSi 



^f^-with fldwersy loots, and fruits, ate 
already abdve related^ There re- 
main only th6 green ftalks o(r 
branches, not yet covered ivith the 
rougli fkin or baiicj and the wood 
' itfelf, to be examined. 

I put fome greep ftalks of a Wil- 
low-tree, the leaves being flripped 
off, in a gallon jar filled with pump' 
water ; the jar was expofed> invert-* 
ed, as ordinary, upon a wall in a 
warm fun-fliine during four hotirs^ 
7 They 
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They became moft beautifully co-^J^^ 
veitd with an infinite number ofJ^SSS 
round air-bubbles. A great deal of*"^*** 
dephlogifticated air was obtained, 
which gave, by the nitrous teft, 
1.96; 1.87; 1.83!; a.68; 3.64. 335 

93. Some iH'anches of a mul- 
berry-tree, covered with grey bark, 
were put in a gallon jar full of 
pump-water, and expofed to the 
fun. A moderate quantity of air 
was obtained, which, being put to 
the nitrous teft, proved to be about 
the fame quality with common air; 
its teft was 3.01 ; A.io; 3.10. 190 
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SECTION XIV. 

Experiments Jbewing what kind of 
. water obfiruBs le^fi the natural 
operation of haves yielding de* 
'. pbhgijiicated air» , ; 

•, 94. ANequal nuniberof willofw. 
Ifiaves were ppt ift fourdiflfererit jars^- 
each holding; a galion ; cme jar wai- 
ted with fta^iating water taken 
out oi 2L pond rather undiean ; the. 
fecond jar was filled with rain-water 
collected the day before ; the third 
with river^water ; and the fourth 
with water taken frelh from the 
pump. They were all placed, at 
eleven o' clock, upon a wall in the 
fun-lhine; and the air- yielded by 

-3 :: < the 
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the leaves was ti^en out of the jars^***^ 
at three in thfe afterhdon* *^2f! 

The refult was, that the leaves*~^ 
put m Jpond-iwater had yielded the 
leaft quantity of air, and that of no 
better quality thaii common air. 
Thofe in the I'ain^water had yielded 
more air, and of a bettei* quality. 
Thofe ill the river-water had yield- 
ed ftill more and better* The pump^ 
water had yielded the raoft and beft 
of all. 

To be able td judge the better 
of the exa6t degree of purity of 
thofe airs, I put them all to the 
nitrous teft ; • the refult was as fol* 
lows : 

Air from thfe leaVfes in fta^nkting**- 
Water 2.04; 2.20; 3.22. ' 17S 

Air from the leaves in rain-wa* 
ter 1.94; 1*967; 2.69} 3.69. a^t 
R Air 
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airsde;. aIt from th& leaves wx river-w^teif 

ttoycd. 

*56 a.05 ; 2.04 ; 2.47 ;. 3.44. 

Air from th? leaves in, pump- 
water 1.96; 1^85; 1.7a} 1.64^ 
45^ a.47 ; 3.44. 

9^4 I put a haadftU of leaves of 
% -vrillow in a pn iaH of aewtf 
filled water, aiijd> expoCed i^ ttt 
the fun during fov(s hqu^s i the 
leaves gathered fome bubbles! tip(Ml 
tiiie under fide^ but very few ia;poa 
• the upper fide 5 and very littte aw 
was obtained, fcarcely enough tffiput 
k to the te^ ; and of this air aboirrt 
J was common ^r, which hiad:ilipf 
in by inverting the jar. It wa& very 
far from being dephlogifticatedait J 
it was even worfe than comBaoni 
aiit 

96. I obtained fome water which 
was diftilledfome months ago, atbj 
ffot fome leaves of a vine in it. A 

fmaU 
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/itiaii nmnbef of bubbles fettled 
upon the under fide of the leaves^ 
tmt very few upon the \ippex iur- 
face. The jar was placed in the 
opeti ^i dUrih|| about five hours^ 
the wfeather being cloudy. A fmall 
i^uantity of air was obtained, which 
teas ^^drfd thaii common ain 

97 i I im^tegdated fdmd water 
drawn out of a Well with fixed ait 
by JDir. Noot's cohtriVancej 6t by th6 
glafs apparatus fold at Mr. Parker^s. 
I put fdme leaves of a vine in a jar' 
full of this water j ad foon as thej^ 
trere nrtder watdrj they wet^ ^U 
fcovered moft beautifully with 
bubbles. After ftandiAg about 
five hours in the girdeti in a cloudy 
day, feme air was obtained^ which 
jffdved alfo, by the nitrous teft, to 
Tbe worfe than common air, the 
•greateft part of it being abforbed 
K a by 
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by the water before it was put to 
the teft« 

$8. I imjiregnated a jar fidl of 
water with fixed air by means of 
fait of tartar and fjririt of vitriol, 
according to the method of Dr. 
Hulme. I put fbme leaves of a 
vine in this water, which I found 
covered with air^bubbles'as fbon as 
they were plunged under the water, 
firft at the under furface, and fbon 
after at the upper furface alfbt 
After ftanding about four hours in 
a warm fun-ihine, I found a very 
large quantity of air coUecSied at 
the inverted bottom of the jar, 
which I found by far the greateft 
part to be fixed air, as it was ab- 
forbed in the water by ihaking. I 
put to the nitrous teft th^t part of 
it which remained unabforbed, 

and 
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and found it inferior in quality to 
common air. 

It might be found reafonable to 
think, that thofe numerous air- 
bubbles, which appear upon the 
leaves as fbon as pyjt under the fur- 
face of the water impregnated with 
fixed air, are owmg tq the fixed air 
fettling in the fcurm of thefe bub- 
bles upon the furface of the leaves. 

The fudden sippe^rance and in- 
creafe of thefe bubbles depend great- 
ly upon the fixed air fettUng on the 
furface of the leaves i for :^ny other 
body gets alfo bi^bbles in (lyzh wa- 
ter ; but the vital motion of the 
leaves a£ts its part in this fben,e ^ for 
thefe bubbles appear firft on the 
fame furface of the leaves on which 
. they appear in common water. It 
appeared, by a variety of experi- 
m^ents I made on this head, that 
R 3 vatef 
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water Tmc\i iroprvgn^tecl with H?f 4 

^r difturbs the natural operation o^ 
the Jeaye^ in yi^ding flephlogiftir 
cate4 9^Vi ^nd that the air th\}$ 
obtained was chie^y thf . fixed %ic 
from the wgiter, and fotne little 
quantity of air, whieh is fom^times 
bettef than cqipinqn air, but fo^ 
the Rioft part tnuph worfe. 
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SECTION XV. 

^Experiments jewing to what degree 
pf purity depblogijiicated air may 
ie elaborated by vegetables. 

. \ T has appeared in the cxjurfe 
of {byer4 huodred experii^ents 
which I made in ray retirement, 
thai )e:^ye$ of plants in general 
yield the fil^eft a|r wl^en they are 
not much crouded together, fo that 
tiie mo^ part of theni receive the 
direct influence of the fi;n prinr 
clpally in th^ afternqqn Itetween 
mid-day and fix o* clock in the 
middle of the fi^mmert 

99; I obtained from feveral j^ants. 
fuch a pure depWogifticated airj^ 
that th^ ilame of a wax-t<iper not 

R 4 
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^■^(Only burned in it with fuch a de* 
Ji^Srf-gree of brigbtnefe that it dazzled 
*"y*^ my eyies, but it excited a crackling 
hilling which accomp;inies the flame 
when plunged in pure dephlogifti- 
cated air. Among the plants which 
yielded the pureft airs were fbine 
aquatic plants and the turpentine- 
trees, from which I atlwajs got air 
of an eminent degree of purity, fo" 
that fometimes fix meafures of ni- 
trous air were required before the 
faturation of the two meafures of 
the dephlogifticated air could be ob- 
tained, and that above ||| of the 
bulk of the two ^rs were deftroyed. 
100. In September I got from 
young leaves of a vine fuch pure 
air that its teft gave the following 
refult: 1.97; i^7j; 1.78; 1.68; 

loi. An4 



47Q 



Digitized by 



Google 



[ 249 ] 
loi. And the fame day, from^»^ 
full-grown leaves of a vine ftillj*^. 
purer, it gave the following refult:""?*^ 
1.95; 1.85; 1.72; 1.60; 1.61 ; 

^•53' 547 

102. The air obtained from the 
gre^n matter farpafled in purity the' 
dephlogifticated air obtained from 
leaves ; this purity was fo great^ 
that this dephlogifticated air re- 
quired eight meafures of nitrous 
air to faturate two meafures of it, 
and that 4^ of the bulk of the 
two airs were deftroyed. The de- 
phlogifticated air, which 1 obtained 
from the green matter colle<5ted 
from a ftone-trough kept full of 
water near a fpring upon the high- 
road, was fo great, that ,^ of the 
Jsulk of the two airs were deftroyed 
before the complete fatur^^OQ was 
pbtained^ 

As 
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^^^ A« this green matter is prob.ably 
j^^tof the vegetable Jdnd, I make no 
^^' doubt bwt 3S gQo4 dephlogifticated 
aiy might be obtained from leave* 
pf plants by feme way or other 
which I have not yet been .in(?ky 
enough to hit upon. 

However pure this dephjogifti* 
cj^ted w may be, that which may 
$e extra<Sted from certain fubftances 
wjiich d(j not belong to the vege^^ 
table . kingdom is ftill fuperipr to 
it^ aa is the air obtained fropa nUre 
and red precipitate, 

To givQ an exa<a account of th^ 
nature of.thefe airs, I wiE place 
here the refult of the |irft m^ntl'* 
oned dephlogifticated a^r, drawn fronj^ 
the green matter, produce^ by itfelf 
in the jar. The method of trying 
it was that of Abbe Fontana, ».05; 
3.01; 1.93; i.8ii; i.72|> i-70i» 
^45 a,02i; 3.55. 

The 
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The refult of the teft of the de-^^f 
phlogilticated air, obtained from the J* j^ 
green mattpr gathered from the""^**'' 
^one- trough on the high-road, 
^.08; 1,07; ^.01; ?.9?; J.89;' 
1.78.; ^.54; 3-48' 65* 

How near the purity of this air 
^pprp^ches to that of the " dej^o- 
p^iitic^ed a^r, ?stra4tfid by fire from 
T9d precipitate} may be Teen m tthi 
foUowipg teft of it } 1.63 J i.aS 5 

93; S9» «?•» ^8; 1.03^; t-sP. i75« 

So th^t t\i» two meifuros of thU 
dephlogifticjited air 1)84 heea ro» 
fitteed 10 about 7, smd th»t .'^ of 
imk w% h^d been deftroyod to 
e^mpl^te thi^ faturatioA. 
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SECTION XVI. 

Experimmts Jbemng the effeS of 
plants upon inflammabk air* 

103. TWO ounce-meafures of 
inflammable air (which was £1 
lb:c«ig as not to be dimi]vihe4 at 
all by- nitrous air) were let up id a 
quart jar containing one handful, 
of pepper-mint fprigs; it ftood 
over-night within the houfb : he;^t 
day I found the bulk of the air 
fomewhat increafed, but ftill ib bad 
as not to be diminiihed at all by 
nitrous air. 

104. The lame evening I put 
two ounce-meafures of inflamma* 
ble air in a iimilar jar with one 
handful of walnut-leaves; next day 

I found 
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1 foimd the bulk of air inorea^ 
to about ~, One meafure of it 
with one of nitrous air occupied 
1.90. 

105. Two ounce-meafures of 
inflammable air was alfo let up in 
a iimilar jar with one handful of 
Perficaria urens ox water-pepper; 
next day I found the bulk of the 
air diminilhed about ^. One mea^ 
fure of it with one of nitrous air 
occupied 1.97. 

N. B. All thefe three jars ftbod 
inthe houfe from the evening tiU 
between twelve and one next day, 
fo that the light of the day may 
have extricated fome air from the 
pepper-mint and the walnut-leaves. 

As neither of thefe plants could 
be faid to have really corre<Sted this 
poifonous air, I was curious to fee 

what 
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llie fame aif In the fua. 

it6i Fat this j^tlrpofe I let tip 
again two ouncei-meaftires of th< 
fetoe' tfii^atflhftrtJl& ah- ifi the jar 
fOnf^riitiff tb^ it^^nttt-leav^ E!itpi 
it^) Atm pktkd it til the fiin Be« 
tweefi two iiid fite o'dGckj whtsilii 
i ISuhd the btilk of the aJr incr^affed 
te ;i> fetit very little cofi-e£t€di for 
»tfe taeafore of It with dhe df ni* 
trous air occupied 1.89; ^^ iri 
k^p, t6'7i thd rfeafori whf IRefe 
l^v^s jfailed to correal this air* 
. . joy. I alfd let tip twb ot$neeaffiea» 
fur@is i>f th^ &itie ihfiatnffiabte jilr til 
fh^ j&rcOhtaitiiftgtiteP^JTftfdfr/d afmit 
Ekpi io^t md piaeed It in the fiMi 
%6Wtentw'oitidTiki Whe^ I fotthd 
the bulk of thfe jlir iftCf^afed ^, and 

^ miieh ^sadedj that one ^is^ure 

■ ' '■ «f 
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€if it with one of iii€r€rti& air €bie(^ 
pied 1.33. ■ 

1.0 &. I had alfd tet Jipf in the 
feme jar in which, the pe^pc^ittini 
had been the whcd3 liight, twcii 
meafores of iiifianiixifabk air^ ttod 
kept it in the fim about th^£i hdurs'; 
bat, having forgot to ^0^ the- r&t- 
fsSitof this experiment in my nbtes^ 
I repeated it nexr day by itfelf.- I 
iet up two ounce-rtieafures of in* 
ilammable air in a quart jsac, itk 
Irhtch 1 had put four fprigS of pep* 
fi^r-mint, fo that the whofe lAa^ 
ixp about one handlttl ;^ I ^aced it 
in a fine fun-fliine ftofti one tifi 
half paft four} when lei^amined 
^e air, I found it inereafed about 
t!gy and verjr m«ich meiifled j for 
me meafure of it with one of nl*! 
tnms air ooatipied 1.2 1; fo that it 
a^roachedvdry mudi^the nafriih'e 
6 of 
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^ refpbrable air ; it exploded ho\(^* 
ever with a loud report. 

109. As, ia experiment id6, the 
two meafures of inflammable air 
kt up in the jar containing the 
walnut-leaves were fcarce corrected 
at all in the day time, whereas the 
Other plants had correAed this ^air 
in a very great meafure; I fuf^ 
pefted that the walnut-leaves had 
fuffered from the inflammable air 
in the night tirtie, ahd that, perhaps^ 
they had loft their natural power 
o£ correiSting this kind of air, or 
that fome miftake had been com-*- 
mitted ; I thought it therefore ad-* 
vifeable to repeat the experiment 
another day, which I did. Hav-^ 
ing let up in a jar filled with 
^ump-water, in which a handful 
of walnut-leaves were, two mea-* 
fures of inflammable air, and left 
^ thei 
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tJajB jar in the furj-ihine from twejve 
till five o'clock, I found the aif 
ipijLich corredted, fo^ one jneafure 
pf it with one of nitrous air occu- 
|)ied I430.. Th^e air was very ex-' 



I was now fa,tisfied that all plant-s 
pq^ij^fs .the power of corredting in-* 
jjanq^mable air ; hut 1 wanted to fee 
Whether plants could reduce inflam- 
jaa^ble air to the purity of commo^ 
air, by letting the inflammable air 
^^^mfiin dyring tW9 or mor? days 
;with the plant. 

1 10* A meafure of inflamn^able 
^ir was let up in a jar contaiwng 
,.)(i -jsa^^fvil of PerJ^ca/ia urensy and 
^iMjther meafvite in a jar ^pntaln- 
»^? ,^ handful pf leaves of a wal- 
^Ri^-prep. They flood 48 hours in 
.,the opep ajr, when I examined 

S The 
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§^ The inflamtnable air put with 
2^5d^*^* wahiut-leaves feemed to be cor- 
""J*^ rented fo much as to appear, by 
the nitrous teft, better than the 
common air was at the time ; for 
one meafure of it with one of 
nitrous 3^r occupied 1.03 ; whereas 
one meafure of cotmnon air With 
one of nitrous air occupied i.65. 
This inflammable air gave the fol- 
lowing refult, by Abbe Fontana^ 
X 84 tell, 1.91 ; a.i6j; 3.16. 

Having filled a cylindrical jar 
with this air, I found it explode 
with an uncommon loud report, 
which furprized me not a little, 
and gave me forne apjprehenfion 
that the nitrous teft might ifail ih 
fome inflances. The inflammable 
air let up in the jar with the P^- 
Jicaria urehs give thfe following 
teft : one meafure of it with 'one of 

nitrous 



Digitized by 



Google 



[ a59 1 
nitrous air occupied 0.95 ^ and^"";^ 
with two meafures of nitrous airj^.^'^ 
1.93. By Abb6 Fontana's method"'*>"^- 
it gave 1.90 ; 1.96; 2.95* 205 

Thus this air feemed to furpafs 
far the. goodnefs of common air. 

1 1 1. I then tried it by the flame 
of a candle, and found it to ex- 
plode with a very loud report. As 
I thought the refult of thefe trials 
very extraordinary, and to aj6ford a 
remarkable exception in the appli. * 
cation of nitrous air to the teft 
of any air, I^ repeated each of thefe 
experiments twice, and obtained 
conftantly the fame refult. 

112. I was refolved, however, 
to repeat again the experiment : 
Some plants oiiPerJicaria urens were 
put in a gallon jar, and a good 
quantity of pure air was let up in 
the jar. It was kept in the open 
air from Sunday till Friday follow- 

S a ' ing. 
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ing^, when it was exaimned, and 
found to be fb poifonoiss thayt a 
chicken, three we^^s old^ died lA 
it in lefs than a minute* It pyoved 
alfo very had by the nitrons teft ; 
for one meafure of it with one 61 
nitrous air occupied 1.80 ; and the 
refult of Abbe Fontana*s methdd 
Mr-as 2.58;' 3.58. 

This refult, being quite diflferent 
from the refult in Experiments 168, 
109, no, and iir, reftored niy 
hope that, fome blunder had been 
committed in the experiments juft 
mentioned ; I refolved therefbi^ 
if poflible, to difcover this myftefy. 

113. Two pints of ftrolig in- 
flammable air (which could not bfe 
diminifhed by nitrous air) wefe let 
tip in a gallon jar containing fbttie , 
plants, with roots and all, of Per/!^ 
caria urensy which was placed in 
3 the 
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the garden. After jt bad ftqod 2^^^^^ 
honxif the air was examined, andj^d^f! 
fouiid mucU mended ; for one"'****'' 
meafi^'e of it with one of nitrous 
^ occupied 1.23 ; it exploded with 
a loud report. It was again re- 
placed in the garden, and examined 
Sifter it Ji3id flood 48 hours, when it 
was found, by the nitrous teft, at 
pne o'clodt in tiie afternoon, near 
as good as common air; for one 
po^^afure of it with pne of nitrous 
air occupied 1.IJ7. It gave, hj 
Abb^ Fontana's teft, a.04; a.337; 
3.3a. And yet it ftill exploded ag 168 

After this trial it Wcis again placed 
in thp open air, and re-exaD(iine4 
the fame day between four and 
jfive in the afternoon, when tl^ 
jiitrous teft indicated it to be bette^ 
than common air; for one meafurp 

S3 of 
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of it with one pf nitrous air oc- 
cupied i.o6j; whereas one meafure 
of common air and one of nitrous 
air occupied at that time 1.08. ^ 

114. This refult convinced me 
entirely that the nitrous teft really 
fails in this kind of air; for though 
it gave all the appearance of good 
air, yet it exploded with a loud re- 
port ; and a chicken placed in it 
grew immediately lick, and was 
ready to expire in fix minutes, when 
I took it out quite motionlefs. 

115. The remainder of the fame 
inflammable air, which had ftood 
during fix 'days with the Perjicaria 
urens in Exp. 112, without being 
much changed, was let up in a jar 
containing a plant of muftard. Af- 
ter ftanding 24 hours in the garden 
I put it to the teft, when I found it 
fo mucl^ mended, that one meafure 
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of it with one of nitrqus air occu-Sj^rf 
pied I.02 ; one meafure of it with Jj^JJ^^ 
^wo of nitrous air occupied a.oo."*'^'^ 
The refidt of Abb6 Montana's teft 
was 1.96; 2.131; 3^i*t- 187^ 

So that it ahready furpafled in ap- 
pearance the beft common air ; 
it exploded however with a loud 
ri^port. I plaped the jar again in 
the garden, and exaniined the air 
after it had flood during 48 hours, 
when I found it to all appearance 
ftill more improved ; for one mea- 
•fure of it with o^e of nitrous air 
occupied 0.96 ; and with two mea- 
fures of nitrous air 1.80. The re- 
sult of Abb^ Fontana*s teft w^is 

1-97; i«93; !^-72t; 3'^^ *35 

It ftili exploded with great vio- 
lence. 

I placed the jj^x again in the 

garde^ during four hours longer in 

S 4 a fair 
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^/"'ofi fait- fuhi-ftirrie, wfi^i I fduttd th-e 
I?:Jd- air ftiil fe^etter by tfie nitro'tis tteft^ 
"°^ ' f 6V no^ tone ftieafuVe' of it with 
one of nitrons air ocxfopied 0.94^ 
and it gaVelby Ablie FDirtana'i Hici^ 
*69 thodi,'0; i.$7f;^44; 3'4^^* 
It had not, hoWtver, loft i^'s ^i 
^lolive force. ' • . 

ii'6. Some of *tiie pute iiifiarh*. 
mable afr was piit in a jar "widi kA 
inverted pl^nt'bf P'i/fcAfia, W'iix^ 
the root Was in contadt "w^tii tHeMr'; 
It flood during iixtJaysin-tHe ^art- 
den, ivlien 1 found dnl'y y'df thie arfr 
remaining, and this '^ks 'no Idttget 
'65cplolTve tior inffahimable, btit '"a, 
'^ame oniy grew dim-in tt. So th^ 
roots tjf water-plants have- a -tt^ 
"markible powfer of abforbihg in* 
flammable air, as I found by fSve^il 
Other 'expenrheiits,' 
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117. I gathered ibme inflammft^ 
Me air ftora ftagnating water, by 
ftirring up its muddy bottom. This 
lAr was fo bad, that one meafure of 
it witJi one of nitrous air occupied 
i.g^S. One raeafure of this air was 
iet up in ajar containing a Tprig of 
peppfer-4nint^ the root being cut off. 
It -ftood from ten in the morning 
l|^ four in the afoemoon in the fun?- 
^ine*; I found it fo much corre<fted, 
4Jiat one meafure, <3f it with one of 
'^^itrous air occupied 1.60. It burnt 
'Sifr well as before^ 

118. An eqvial meafure of the 
Catoe inflammable air from the ftag- 
iliating water was let up in a jar 
containing a fmall plant of Ferfica-- 
ria urens^ with root and all. After 
Itatiding the fame time as the for- 
^mer, the air was ^examined, and 
found more corredted than the other, 

for 
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fdr one meafure of it with one of 
nitrous air occupied 1.48 ; but it 
was as inflammable as before. 

It feems to me probable, from 
the above-mentioned experiments, 
that plants have a power of cor- 
reding even the worft of all airs, 
inflarhqiable air ; but that they re- 
quire fome days to perform this 
tranfmutation, an^ that one and the 
fame plant does not live Jong enough 
in full vigour to finifh the bunefs^ 
if it is Ihut up in a narrow fpace 
with a certain quantity of this air ; 
:and that this air, after having been 
in a great meafure mended by a 
plant, returns again to. its former 
poifonous quality, if it remains with 
the plant after the vital operation 
of the plant ceafes, which I appi*^- 
hend was the caufe of the difference 

9f 
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of the event in Experiments iio,Qa«*: 
III, iia, 113, 114, 115- J^^ 

It appears alfo that plants have z^j^ 
power of changing inflammable air 
into a kind of air which is not to 
be known by the ordinary nitrous 
teft, and which is the only air I 
know that explodes without the ad- 
, ditioft of any other air ; fo that it 
feems to be by itfelf a XTMt fulminaU 
ing air ; for this inflammable air, 
after the perjicaria plants were 
changed four times during 1 6 days, 
gave at laft the following refult, 
I.81; 1.56; 1.57; 2.37; 3.25. 375 

One meafure of it with one of 
i>itrous air occupied 0.84; with two 
meafures of nitrous air 0.98 ; wirfi 
three 2.00 ; and yet it had riot loft 
its explofive quality, though by 
this diminution of its bulk with^ 
nitrous air it indicated to be far bet* 
6 ter 
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tex than ppmmon air, mj cv?ii to 
pc dephlogiftic^ted airt . 

I .make po doubt bvtt the plants 
had communicated to tjiis aif the 
quality of beirt^ diminiOied by ui-r 
trous air, by mixing . with it the 
4epl)lo^fticated air they yield of 
themfelves ; which is glfQ the ojpii 
piqii of Abb^ Fpntana^ to whpjU { 
communicated, the isxpefijj^eijt. But 
I .canuQt but think, tha.t thq .pia^t§J 
hj their vital powers, had c|ia(i^ed 
this pure inflamipjs^ble a;r xntp/aA 
tninating or explo^VjS w, as thi? 
quality is gjyep to it . in one pij^ht^ 
pj: in a dark place in a few ho^rs ; 
though plants yield no dephlpgi^- 
cated air in the night or in dar^: 
pl^ce^) but fcai:cejy any jiir at alJl^ 
and wjiatever air they yield is phlor 
gifticated air, ui),fit for fuppprtir^ 
flame. It even fee^as to mp .npt 

ioiyprobable, 
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improbable^ that living plants not 
only improve good air, or corredt 
bad air> by conMniMifcating their de- 
phlogifticated air to it, but alfo by 
a pedalikf fadilty they polTeft of 
JmrifyJi^g the clrcuttiambient air, 
wiiidti /thty may do hy taking to 
themfelves the inflammable parti- 
cles, (ft hy fortie othier faculty they 
poffeft. kir fouled by breathing i^ 
thus rendered quite pure again in a 
^eW ^hours by a plant growing in 
it, xls is already fhetvn above. 
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SECTION XVII. . ^ 

Experiments ttmards invejiigating 
what plants or trees infeSi the 
Surrounding air the letift by nighU 

119. I PLACED in four dif- 
ferent gallon jars an equal quantity, 
as near as I could, of leaves upon 
* their ftalks of the following trees, 
linie'-treej oaky laurocerafus^ walnut. 
I placed all thofe jars over-night 
in a room, each inverted upon a 
difti ; in each jar was as much wa- 
ter as would preferve the leaves 
alive by keeping the ftalks wet. 
Next morning I found the air of 
all the jars contaminated : that of 
the walnut-leaves was become tinfit; 
for breathing, and extinguiihed 

flame; 
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flame ; that of the laurocerafus was 
next in foulnefs to the wahiut; 
then followed the lime-tree; the 
oak had ipoiled the air the leaft of 
all. 

One meafure of the air in which 
the walnut-leaves had been, with 
one meafure of nitrous air, occu- 
pied 1.53 ; that of the laurocerafus 
1.26 ; that of the lime-tree i;i6; 
and that of the oak i.io. 

lao. I. have obferved that the 
"branches of a vine generally infei^ 
the air much lefs by night than 
moft part of other trees. Cabbage 
among the culinary plants was, of 
all I tried, the leaft difpofed to con- 
taminate air. 
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SECTION XV«f . 

Experiments Jbeming that tbe pur^ 
depbhgtfikc^ed air, m^ tbp £reftt» 
■eft qutmtity^ kyiei4f4Py ff*iI^§rosm 
ieaves* 

ff.21. 1 •PiU.CED in a jar fu^ 
of pumpowatier l^e epitr^mitf f^f a 
tnranch of a ndne containing leaves 
•of dififereot 3^0% 'from ^t^ fuUr* 
ig^wn tp ithoTe w&ich Pt^gi^ on]/ 
^ unfold tkemf^Jtves. ^Tbe ;^i;l>* 
Wee appeawd ;thje;|irit jn the -old 
•l«ayes.; .and they [l^oke qut ig|pa- 
. dually upon the next in a^e; io 
that they appeared the lateft upon 
the new-formed leaves. The fame 
proportion takes place alfo in the 
iize of the buhbles, as well as in 

.the 
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the quantity of the dephlogifticatedJ^»n-j 
air obtained from them. *«'«? 

122, I placed in a gallon jar"*^"^ 
filled with water fome old or full- 
grown leaves of a vine, and ex- 
pofed it to the fun from "nine in 
the morning till two in the after- 
tioon, when agreat quantitjr of very 
pure dephlogifticated air was ob- 
tained, whofeteft was i.9^5 ; 1.85 ; 
1I72 ; I160; 1.61; 2.53. 547 

I2'3. I placed in another jait of 
ihe fame fize a fimilar quantity 6f 
young leaves of the fame vine,- and 
cxpofed them to the- fun during the 
feme time. ! obtained a good quan- 
tity of fine dephlogifticated' ^r,. but 
lefs, and of an inferior quality, 
than that obtained from the old 
leaves. Its teft gave 1.97; i i8 7^ ; 
JTiyS ; 1.68 ; 2.33 ; :3.3o. 470 

T -SEC- 
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SE CTI ON XlX/ 

Experiments Jhewirig that the fun bf 
itjelf^ without the ajjijlance of 
, plants^ does not improve air^ but 
renders it rather worfe. 

: 1^4. TWO jars, half-full of air 
taken from the atmolphere at the 
fame time, and half-full of pump- 
water, were left by themfelyes dur- 
ing four hours, the one expofed to 
a bright fun-fliine, the other placed 
within the houfe, only two ftepa 
from a door opening in the gajrden. 
The air kept in the houfe gave, 
in fix different trials, confkantly the 
appearance of being better than 
that of the jar placed in the funi. 
One meafure of the air kept within 
5 doors 
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doors with one of nitrous air occu- 
pied i.o6j; whereas that expofed 
to the fun occupied 1.087. 

I muft however acknowledge, that 
this experiment ought to be repeated 
more than once, to put the fa<^ out 
Of any doubt. I made it the very 
laft day of my ftay in the country, 
and thus had no time to repeat it. 
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SECTION XX. 

'Experiments tending to invejligat* 
the mojl accutdte and expeditious 
way of putting cohttnon air to the 
tejiy oh purpofe to-^ judge of ibe Ja- 
lubrity of any eouniry* 

I HAVE already faid. enough, in 
the introdu6tion to the fecond part 
of this work, of the accuracy with 
which this difficult and important 
inveftigation may he made by em- 
ploying the inftruments of hhhi 
Fontana ; but as there is much more 
attention and dexterity required to 
judge with the greateft nicety of 
the degree of falubrity of the at- 
mofpheric air than of any other, 
as the other airs are of much left 

importance 



Digitized by 



Google 



£ *77 ] 

importance to mankind ; I referved 
this artide for the laft, not difcdn- 
tinmng to purfue my experimental 
enquiries till the book was already 
nearly printed off. Belides, it was 
but in the middle of September 
that I got the brafs tube, expreflcd. 
in Fig. I. in which the glafs tube 
m great, meafure is fufpended ; fo 
that ^h^ column of water within and 
without the glafs tube be at a per- 
fect level) which is neceflary to 
obtain a refolt ponftantly the fame 
with the fame air. This brafs tube 
is a vjUuable addition to the appa-^ 
i:atus. 

i had before that time made ex- 
. periments every day with the atmo- 
fpheric air, placing the glafs tube 
jn a cylindrical jar filled with water, 
^nd lifting up the glafs tube til]| 
the extremity of the column of 
T 3 water 
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' \vatcr within the tube was on a level 
with the brim of the jar; always 
taking hold of the glafs tube by 
means of a piece of linen folded 
five or fix times, and thoroughly 
imbibed with water, to prevent the 
warmth of my hand communicating 
itfelf to the glafs tube. 

Though I ftill think that Abbe 
Fon tana's method of examining atr 
mofpheric air is the moft' accurate ; 
yet, as 1 had it more in view to trace 
nature in the operation of vegetar 
bles than to examine the degree of 
falubrity of the common air, 1 en- 
deavoured to abridge this trial as 
much as poffible, on purpofe to fave 
time, For this reafon, 1 got at laft 
in the habit of making this trial 
in the time of a minute pr two, 
and found a furprizing' accuracy in 
the refult. This mode is in fome 

degree 
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degree compofed of the methods 
nfed by the two moft eminent phi- 
lolbphers in this branch of natural 
knowledge, the Rev. Dr. PrietUey, 
and Abbe Fontana, . It is this : I 
let up in the little meafure as much 
common air as will fill it; after 
which, 1 take hold of its brafs 
Aider, and keep it under water ex-, 
adtly 15 feconds, when I lift it up 
till the brafs Aider be on a level 
with the water of the trough, and 
fliutthe Aider, to cut off the column 
^of air within the meafure ; I then 
invert the nieafure under water, t6 
let out all the air which was re- 
maining under the Aider. I let up 
imn^ediately this meafure of air in 
the large tube, and fill the little 
meafure in the fame manner with, 
nitrous air newly made from red 
copper, in the manner explained p. 
' T4 171; 
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jysr, which be»Qg ^Ifolefc up ijti 
the large tulje, I b^i> to fhal;€!r 
Ipi'cibly this tube in the watec-r 
trough ex^^tly 30 fecontis. (heg^nr 
ning the naotion; precifely ^t thft 
lyioment the two w"8 coipe intOi 
contadl), anid place it direAly aftei>« 
- wards in the brafs tube, and let il^ 
ftand thus in the middle oi tha 
trough for the fpace of one minute,, 
pouring continually watet/ upon it,, 
to bring the teraperatuie of the- 
glafs tube to that ot' the water; for, 
holding it in the hand while ihak- 
ing, it receives fome degree of heafc 
from the hand^ and of courfe the co-. 
lumn of air within is rarified; I th.«|: 
ilide the glafs tube up or down 
within the brafs tube, which is fille4* 
■^ith water, till the two colurani of 
water come to a level with. each. 
PlJier, and with the o pf the brafe 

meafure, 
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BieaTum^ as is:Qcspc£0ed in tiis pbuy 
by BB in Fig. I, Th«^ L obferva; 
with what, numb^; of the fcale tbe 
^iirft divifion of die glafs tube abov« 
ibfi cobimn of water coincides, 
wbichi Ihews.me at once how many 
£bb-K}iviiions are remaining frook 
t&e twx> meafiarea of airs, or frosA 
' the 200 fubdiviiions L^ up in the 
mbe, and- thus indicates the degpeo 
of goodnefft. of common, air, oc in^ 
deed of: an3r air ap|»:oa^hing;^ in 
goodnefs to common air, or being 
q( an. inferior quality.. But thi^ 
method will not do. in examining 
dephlogifticated air, as this aiu re«^ 
quiues. more nitrous^ ain to bring it 
to a full, faturaldon. By this- limpid 
and, eaifjT method the whole operas 
t^on is poformed in th^ee ov fous 
minutes ;; and: its. accuracy is iuch, 
^hat frequently in ten trials, mads 

with 
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with the fame common and nitrous 
air, the diflference of the refult does 
not amount to j^ of the bulk of 
both airs, 

, The different degrees of faki« 
brity will be found in general to lie 
between 103 and- 109 ; at leaft, I 
found it almoft always to be within 
thefe two extremes : that is to fay, 
that of the bulk of the two airs 
the remaining column will be found 
to occupy between 103 and 109 
fubdivifiong.. The magnifier ap^. 
plied to the brafs tube (D, Fig. J.) 
aflifts greatly the accuracy of thq^ 
obfervation. • 

This fimple method conftantly 
Ihewed me all the variations in the 
conftitution of the atmofphere, in 
regard to its fitnefs for refpiration, 
which I could difcover by ^ny other 
metho^, \ 
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A glafs tube longer than that 
which I had at hand would bear 
a larger fcale, and thus indicate 
with ftill more accuracy the good-* 
nefs of the air : but the two mea- 
iures of air let up muft not fill 
notore than one half of the glafs 
tube, for otherwife it could not be 
ihook in the water without danger 
of. fome bubbles of. air coming out 
of it, or rulhing in it, by the force 
of fhaking it up and down. 

In the works of the Rev. Dn 
Prieftley, one meafure of common 
air is faid to occupy fometimes 120, 
and even more fubdivifions, which 
is owing to his peculiar method. 
He firfl joins the two airs together 
in a feparate jir, and allows them 
to ftand a certain time to incorpo- 
rate one with the other; after 
which, he lets them up in his large 

tub^ 
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txibe cxa^^ dj«ided». apf| fee$ at 
once, withoiiut s^y fh^tiiiig, how 
much, of th«^ tfKo a|£s,i^ df^Qye4 
If this metl)o4. i^ BH^i^^ ^(^cur 
rately, apd if tljifi iopfte ^erva|: <?f 
time, i^ o1^i£Xve4 b$;t^)i^n joini^ 
the two a^ 9fid l^d^i^ t^na i^ 
the refujt w^Ji ^iw^-^r, ^ %IU94 
different in d^fi^en^ ^js^perim^fs, 
;^s Dr. ^mtii£Y m^^ ^ iffMpIS 
to allow* 

I made %gr^ pwi»?5 exp?ni»enfti 
to find ont t|i^ i|;eafpo Qfi tbjfi dji^r- 
ence j bjit thi^ ta^ I J^vc ts> Al?l>4 
Fontana, whp^ commenp^d, his enr 
qiuries oa this fnbj^i^ |H>or to m^. 
I; will cmly relate one of my own, 
which wUl il^w the i^eader wha$ 
xefult he i^oay exped)} from, his expe-r 
timent^ though performj^d in th.Q 
Xj^oEt re^i^ manner. 

I fiJled 
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I filled a jar mth common air, 
and plit one meafare of it, with one 
€>f nitrous air freftilymade, infito 
veffels, ^uch of a dlffeifent diime- 
ter, -toincofpdrate with each oth^er 
without -mtmug them : after aia 
hburt time,'! let tip the airs of the 
different. jars iiitb the ^arge tube or 
Hoteafbre, when I foiind ^iShat the 60- 
lulnn of air -bceupied fo ratich the 
greater ^^pace as the veffel in whidi 
they flood was of a lefs diameter ; 
blit -none t>f thefe •'taih were dimi- 
niihed riear fo much as they were 
when flidok knmediattely WgetKer 
in -the Way above-mentioned. It 
is rety repiarkable, that I could 
fcarccly redruce any of thefe airs af- 
terwards to 'a lefs bulfc, though I 
ihook them very f6rcibly in the 
large tube after I had examirled 

125. The 
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I25. The common ^ ufed for 
this experiment proved to be of 
fuch a degree of goodnefs, that in 
fix different trials^ made otie after 
another in the expeditious raanneif 
explained, the two meafures occu* 
pied 1.067. exadlly; whereas the 
fame common air with the fame ni*- 
' trous air, after ftanding an hour in 
the five different veflels, gave tha 
very different refults exprefled in 
p. 287. 

By repeating the ^ fame experi-* 
m^nts at different times, the fame 
refult was obtained as to the differ*^ 
ence of the remaining bulk of air» 
kept flanding in veflfels of difierent 
diariieters ; but there was common^^ 
ly a difference of fome fubdivi- 
fions even in the experiments made 
with the fame glares. 

The 
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The bulk of the Aod after 
two airs kept in the - beinglhook 
Veflel of the largeft when firft 
diameter -occupied in examined 
the glafs tube with- in the glafs 
out Ihaking i . i o^, tube, i ; i Oj 

That in the 
glafs of the next 

in diameter I'^jj, 1.2a 

. That in the 
glafs of the next 
diameter i«a8|, 1.28 

That in the 1 

following 1.35, 1.35 

,. That in the 
glafs of- the 
fmalleft diame- 
ter of all I •44? 1*43 
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fAS'I ly«it on with Bciy ^xpe- 
riinents doring the -whdk titiDfe this 
booknvasiprih^xig, I confifiued'td 
difcover more and more the^fbcret 
operations of nature in' regard -Ho 
cleanfing our'atmofpherc. Ilftive 
carefully regiftered in'my notesthe 
refult of the experiments, ^hi^»' I 
ntky rpoflibly communicate to the 
publick in a fecond 'Vol<3cne) <fa|ge-* 
ther ^ith fome more dedw^ioiUu 
which I may draw fronitoy'romitrtts.i 

Though I am obliged abruptly- to 
ftop my further refearchcis^ I'HsBbittdt 
difmifs the reader without ^Attaint- 
ing him, that, as foon as the warm 
weather began to ceafe, and the 
autumnal colds to fet in (the ther- 
mometer of Fahrenheit being un- 
'J idet 
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d^ 56 in the ihade, wluchi had 
been in the time of the other ex- 
periments in general between 70 
and 83), the leaves, fruitS) and roots 
had loft a good deal of theii* mif- 
chievous influence tipon the cir-> 
cumambient air in the nighty add 
by day in ihaded places, though 
they had loft nothing of their falu- 
, brious power in yielding by day 
dephlogifticated air; but that th6 
flowers ieemed to have loft very 
little or ilothing of their maUgnant 
effluvia by which they contaminate 
the furrounding air; and that watet 
ftanding by itfelf, or with plarits ih 
it, lofes by the fun-'-ihinei or rathei^ 
by the warmth communicated td it 
in th6 fuh, the faculty of promoting, 
or rather of not- obftrudting, the 
plsmts yielding dephlogifticated dir | 
but that it recovers almoft t& ati 
U ..e<iual 
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^qualdiegfee, its former faculty, bjr 
the coldnefe. of the iiight* Water, 
iji which I found ice in the mocnr 
ing, ^nd. which the day before ob*» 
ftriw^ed the leaves in yielding a 
tolerable quantity of bubbles, was 
fo much recovered, ;when it was 
boated by the fun, that frelh leaves 
put ia it yielded air'-bubbles^ very 
bri&lyi when, the therrnometev 
plunged in it was at 37. 

Frofti what has been, iaid - in the 
nineteenth Se<9tion, as well as; from 
other experiments, I am more and 
more indUded: to believe . that our 
atmofpberitlair. is a fubftairce of at 
very, changeable, nature, and' thati 
i|_i^:itJ-Comawn:virith a great many 
J other fubftances,. equally , liable - ta 
become Wiorfe, xjr of undergoing 
^ kind of corrupfion. by the increafe 
qf he»t.; arid that this tendency to 
. .3 - - corruption 
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fcorruptipn is checked by tlie vital 
t)p6ration of the plants in the fum- 
hlCT; and by th^ cold in the winter. 
iSy this obfervation, we may per- 
haps be induced td believe, that 
thofe countries which are very hot 
in the furtimer, and are little or not 
cultivated,' as is a- great part of 
Htlngary and the country round 
about Rome, are not only expofed 
to have their air contaminated by 
the breathing of animals in it, and 
by the corruption of many othey 
fubftances, but alifo by the corrupt 
Hon which the air itfelf is liable ta 
iindergo during the heat of the 
feafort ; and which mifchief caa 
fchiefly be remedied by making a 
fufficient quantity of vegetables 
grow in them, principally trees. 
Draining the marfhes, and prevent- 
ing inundations by keeping th? ri- 
"' ^ ' Us vera 



Digitized by 



Google 



C 292 ] 

vers within their bounds by dykes> 
and by cutting canals to let out the 
waters, will greatly aflift the ope- 
ration of vegetables, which would 
be infufficient to cleanfe the atmo- 
fphere of low countries, without 
this great caufe of corruption, ow- 
ing to marlhes, being removed. 
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Explanation of the Figures. 

Fig. I. THE great meafure, or 
great glafs tube, in its fituation in 
the experiment of examining air, 
with the brafs fcale upon it, and' 
the magnifier ftuck to the brafs 
tube, on purpofe to adapt accurately 
the firft mark of the fcale to the 
beginning of the column of air. 
The glafs tube is fufpended upon 
the two brafs rings or gingle (in 
the way the common fea-compafles 
are fufpended) to keep it always in 
a perpendicular fituation. AAA A 
is the brafs tube full of water, in 
which the glafs tube fixed to the 
brafs meafore is fufpended. This 
brafs tube is reprefented tranfparent 
on purpofe to fee in what manner 
U 3 the 
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the glafs tube is fufpended in k, 
B B, the brafs fcale pf three Pari^ 
inches divided into an hundred parts. 
C C C C, the glafs tube pr great 
jneafure^ whofe lower and open ex-r 
tremity is fecured by g brafs fprrule* 
P, the magnifier for the more ^C"- 
f urate obfervation^ 

Fig. II. The fmall tube or mea* 
fure fixed in its brafs focket. a^ is. 
an elaliic piece of brafs, having a 
pin pafling through a hole in the 
under parr of the focket, w^iich 
pin is puflied upw^ards by the elaf- 
ticity of the p|ece a^ and enters in 
a cavity on the under fide o^ the 
llider, made^ on purpofe to Ijtop it^ 
and to prevent: the bendejd fteel 
fprip^g from forcing the flider en-i 
tirely out of the focket. N.B. Ithinlj: 
that this macjiinpmay do very /^^U 

w^ithbut 
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without the bended fteel fpring, 
and therefore I did not put it to 
that which I made ufe of • 

Fig. III. The fmall tube or mea- 
fure, with the brafs focket, Aider, 
and fprings, all taken afunder to fee^ 
their Ihape. The fcrew c under 
the elaftic piece a^ is to be fixed to 
the under part of the flioulder of 
the brafe focket (at a^ in Fig. IL), 
%o fix the elaftic piece a to it. 
The pin b fupported by the piece a^ 
and pafling through a hole in the 
under part of the ftioulder of the 
focket, enters a cavity made in the 
under fide of the brafs Aider, wixea 
this Aider is drawn out as in Fig. II> 
and thus ftops its coming out en^ 
^irely* 

U 4 Fig;. IV. 
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Fig. IV. The brafs fcale with itg 
vnder-piece to be fq«wed to it, an4 
ferving to embrace clofely, by it? 
fpring, the glafs tube, fo as to b§ 
fufpended by it upon the brafs gingle, 
exprefled in Fig. V. The infide of 
this under-piece ought to be Uned 
with a piece of fponge, on pyrpofe 
to prefs foftly againft the glafs, 
and to prevent its bein|5 fcratchei^ 
by Aiding the glafs tube up an4 
4own againft th^ brafst 

Fig. V. The gingle, or the two 
brafs rings, fuch as are ufed in 
common fea-compafles,whofemove-> 
able axes adt contrary to one ano- 
ther, to give the body fufpended 
upon them every poffible motion, 
and thus to keep it in a perpendir 
cular line> 



Digitized by CjOOQ jgi 



[ ^97 ] 

N. B. 1 keep my tube fufpended 
iimply upon a brafs ring, foldered 
a little wsy within the brafs tube, 
which does very well. 

Fig. Vlf Tbatpartof the under- 
piece of the brafs fcale by which it 
is fupport^d ijpon the gingle. 

Fig. VJI. The wooden-trough 
full of water, in which the whole 
^ apparatus is ufed. This trough 
ought to be (in the infide) 2 feet 
long, 1 3 inches deep, and 1 7 inches 
wide. The board a^ upon which 
the jars, 8cc. are placed, ought to 
he fixed at the diftance of 3^ inches 
from the brim 5 the length of the 
l)oard ought to be about 9 inches, 
the thicknefs of it two inches. 
Tbe trough ought to be kept full 

of 
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0f water except about two indies 
from the brinu 

Fig, Vin. The board (exprefled 
by ay in Fig. VII.) by itfelf, and 
inverted. It has two funnels hol- 
lowed out on its under-part, which 
is in this figure reprefented upper-? 
moft : the orifices of the funnels 
are reprefented by the two round 
holes, one of which muft be larger 
than the other, a a reprefent two 
oblong incifions to receive the ex-? 
tremity of the bended tubesj, through 
which the various kinds of air are 
let up into the inverted jars placed 
upon the board. 

Fig. IX. A cut of the two fun- 
nels hollowed out in the board, re- 
prefented by Fig. yill. 

* 

The 
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The reft of the figures are only 
Intended for thofe who ftiould lil&e 
to engage farther in this entertain- 
ing branch of natural philofophy, 
and to produce thofe kinds of ai:f 
which are liable to be altered or 
abforbed by water. 

Fig. X. A wooden trough to be 
^Ued with mercury, for fuch ex- 
periments with air as cannot be 
4one in wjiter. Many kinds of airs 
are abforbed themfelves by water, 
as is fixed air, and all thofe aerial 
fluids which ihoiild rather be clailed 
among vapours, g.s alkaline air^ 
acid air, &c. of which an account 
jnay be feen in the works of Dr. 
Prieftley,^ and whiph will foon bj 
treated in a more ample manner 
\>j A^be Fontana. 

Air 
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Air extra6ted from fpars cannot 
be examined, nor even obtained, 
but by making ufe of mercury 
inftead of water : for this lingular 
air, which corrodes glafs, is im- 
mediately reduced into ftone by 
the firft contadfc with water. 

This trough confifts of two dif- 
ferent ftrong wooden boxes, a a 
is the box containing the mercury j 
it is in the infide 1 1| Paris inches 
long, 4 inches and 2 lines deep, 
and 4 inches and 2 lines wide. 
The board c is placed at one inch 
and a lines diftance from the brim, 
and is 7 lines thick. The orifice doi 
the funnel hollowed out of the un- 
der-fide of this board is two lines 
|bove the furface of the board. 
This box is placed within another 
larger box equally ftrong, bbbby 

which 
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which ferves to receive the mer- 
cury fpilt by moving the veflels 
in the other box. 

Fig. XI. The board (reprefented 
by ^ in Fig. X.) of the bpx conr 
taining mercury, reprefented in a 
^as it is fixed in the box ; and in- 
verted in by on purpofe to fe^ thtf 
funnel hollowed out in die undey- 
fide of it. 

Fig. XII. A fedtion of the board 
of the box (reprefented by Fig. X. 
tp;), on purpofe to ihew the form of 
the funnel, and the manner of fix- 
ing this board in the box,, by let^ 
tiiig its floping edges in a groove 
cut out in the fubllance of the bo^, 
fo that the mercury cannot pulh 
it up, but that it may be taken 
out at pleafure^ 

Fig. xm. 
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#%. Xlil, A kind oi forces 6? 
tongs, to receive tht necks of dif-* 
ferent veflels, in which air is v^ 
be extricated by heat. It is fixed 
by the lbre*«^ to the brim of the 
water-trough, or to the box of 
mercury ; and the neck of the glaft 
veffel is fquee^ed between the two 
branches by means of the moveaWtf 
ringj by which they may be more 
or lefs fc[ueezed together/ acGcM:^(fihg 
to the lize of the neck of the glafs; 
This 'inftrument is very ufeflil for 
different opefadons, Which^ AvithoUt 
it6 help, woidd require an afHIlantf 
to hold tiie-giaf&to keep it' fi^ool 
fs^iing* . i - . 
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^^ P* ^^'^^ to the umber of the Pages i and eJtp. to 

that of the Experiments. 



j^C IDS9 mineral acids conY^rtible into out anothei^ 

p. I20. 

JEtbiops miner Jy method to msdce it readily, p. 1 1 1^ 

«ifrr is a very changeable fttbilance^ p. 1 07. May becoifee 
a folid body» aod vice verfa, p. 1 1 1. — Bad air is oor- 
redled by plantsi p. 63.-»How it exifts in jbodies» p. 
I22,— Pblogifticated or bad air fpedfically lighter dun 
common air. Final caufe of it, p. ji, 65.— How to 
examine common air, p. 155^ 276* — How to examine 
dephlogifticated air^ p. 159. — Cautions to be obierved 

' in the experimant, p. 161. — Why the refult^ of thta 
experiment is incondant, and Kow to make it conftant^ 
p. 284. — Air bubbUfs, fee BuhbUs. Air o£ our ftJn 
examined, p. 129. 

]AfpUi contaminate common air, exp. 81, even in the 
£in-(hine, exp. 82, 86.«^A2r of them examined^ p^ 

Jpph'tree^ the air, of its leaves examined, exp, 15, < 9. 
Jquatic'pUmtSf their dephlogi 'Heated air examined, ^ 

42, exp. j, 54* Have a particular faculty of corred* 

ipg bad air,' p; 4<jr. 
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Artimjia PttHica^ lu air exaaiiiied, exp. 14. 

Jlrtiebokiy air yielded hy their leaves In the night ex#« 
mined, exp. 37. 

JfihmaiicSf what climate beft Cm* them^ p. 143* 

Atmofphergf its degree of falabrity is very variable, p. 
107 and feq. At what time of the year the poreftg 
p. 141.— The exad degree of its falabrity can be cxr 
amined, p. 107 and feq. i25«—^How to examine ]t^ 
j^, 97, io8. 276. — Erroneoas judgement of fome aboac 
its degree of falabrity in a. given place, p. 126.— The 
canfe of its variability examined, p. 2 26* 

Atfifkx nmharim yields depblogifticated air by day» txg4 
64. 

Autumn^ the difpofition of the air in aatomn, p. 14 i. 

Autumnal cold checks the miichievoas influence of vege^ 
tables by night, p. 288. — But not of the fiowers, p« 
289.— Does not interrupt the beneficial influence of 
vegetables by day, ibid. 

B. 

£$ani. The leaves of this plant yield by day dephlogiffi* 
cated air, exp. 7, and phlogifticated air by nighty 

* exp. 38. — ^Their faculty of mending bad air by day* 
time, exp. 41. and of contaminating good air by nighty 
exp. 40.— -Tl^e Beam themfelves yield in the fun a^ 
air worfe than common air, p. 6o.««-Their remarkable 
fkculty of poifoning common air by night, and in thd 
fliade, p. 61. exp. 87—90. .Their deleterious ^ffed 
is checked by the fun-ihine, exp. 87. 

Bicahunga^ its dephlogifticated air pcamined, exp. 5.*^ 
The air of the roots examined, exp. 74. 

B&rUii 
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SiftteSf tiatk ierrhft their cfTeft upon common air, C3q>. 8 }• 

Brantbes •/ trtn^ as far as covered by common bark» 
yield an' air approaching to common air, exp. q^, 

BrffWMy Profeflbr. His experiment of rendering mcr- 
cnry malleable, p. lit. ^ 

t4iShIes^ the wonderful variety of air-buhbles in different ' 
pla,|it$, p. 1 7 — Leaves die when the air bubbit-s are 
ffiook otf, p. ;^ I.— Sentiments of* Mr. ^onmit on the aVr- 
bttbbles of leaves, p. 4. — Senttmeht of the author, p» 
j. — ^The fecond crop of aif-bubblei contain £ner air 
than thefirftf p. 71. 

C. 

CaiSagip doe9 not much ,infe<El common air at night,*^ 

exp. 1 20. 
Camomile fiantf its power of corre^ling bad air^ exp ^% 
Camphlti'tree^ its air examined, exp. 12. 
Caoutchouc^ ufeful in the experiments on air, p. 17 1* 
Capri folium^t its pecufiar manner of yielding dc|ihlogifti- 

cated air, p. 17. — lu ffowers cohtamin^ce cdmmbn 

air, p. 57. 
Catafutia. See Euphorhia, 
Cedar of Lehamiiy its falubrlous air by dacy examined, 

exp. 15.— Its faculty of contaminating good air by 

night, exp. 42. 
Cicutet virdfa yield* dephTogillicatcd air by day, exp. 64* 
Ctimate^ how to diftinguifti the beft, p. 143. 
Ckn/umpticn^ in what climate to be cured, p. 143. 
CSWchc^s the gdn€raf caiyfeT^ corrupfion, p. 142.-4 

Checks^ thii'nitfeEiefvdiis^ influeace of vegetubks n^n 
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ilr» p. 2S8. bat not of flowers, p. 281.— Dees Mt db^ 
flrda the vegetebles yielding depblogifiicated air, ibii 
—Checks the corruption of ooaiinoo aif by itfelf, 
p. 390. 

Cjjfvf LtJanifita^ its air explored, p. \^ 

CalthMaipn^ ncvcflary to keep tke atmorphere wkddbiHfr 
proved thniugh the principal part of this work«— Ex- 
amples to prove this anenion near ttomi^ near tfacLw»i 
Ppminutt and in Hmngtuj^ See iheie wordb* 

IX 

JDiati, to what caiife fuddea death IcMftetimes owing, 

p. 51. 49- 55* 

I>ifk9gifiic4a-a mr. Its natore, p. hi].«i-.Ii heavier 
than coiinion air.— Final caale of it, p. 52^— 
How 10 examine it, P- 159— How to obtain i^ 
from plants, p. 14.-10 ^^^ tnaaiier it oozes 
*IHit of the leavcf, p. 17.— Its dif&rent (fcgrecs of good- 
tte(s, cxp. 99 — ioi«--lJndergoes a tranfmatation in 
the plants, p. 25.— That which is yielded by the green 
vegetable matter examincii, cxp. 102.— Tfiat from wk 
precipitate examined, exp. 102.— New method of pro* 
cur ng it at a cheap rate in any quantiqr wanted^ 
p. xIt. 

Diitfimnms Jlbus. See FrMxmlU. 

Difiufu^ new method of curing maay, p. xlvii* 

E. 

EUftuGmm. its peculiar atlraaion to kiel^ p* i7i.--» 
bottks of this fobftance iifed for produdog nitroas and 

inflammabit 
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inflammable ^« ihid^^Tubet madt (or it« iikid»^U 

corroded by nitroat acid, p. 17 a* 
ElwhtrHf the air it yields in the Ton examined, exp. 27, 

J9,— The air it yields in the Aade^ exp. 49.— Its air 

of the day and the night together^ exp. j2. 
Emdiowuiir^ See alfo 7i^,«-Defcription of it^ p. Ix, 

^-Tbat of Abbe Fontana defciibedp pb i53«^-The 

Inanner of afing it, p. 15$.— Neceflary cautions ia 

ttfing it, p. 1 6 1. —Its eftOi demonftratiM(» p» I25«f-^ 

The author's method, p. 2; t. 
E uf h f bu^ peculiarity of its atr«bubbles, p. it. 
Exflo/kHmir^ produced by.ike vital a^on of the planti 

from inflammable air without die adnuaituie of re(];ir« 

able air, p. 146. C3^p. 267. 

r. 

fiUirts contaminate cMmon air, exp. 79. 

Pitadcgm^i of the eperationt of nature bdicate the €9t« 
ilteace of a 6od» p. 1 39* 

Puiidmrf what^ p. lviiL--^It does not exift as fychiii 
Tegoubles, p. 1 1 j.-rl^ thrown ^al by the lungs,,p* xlvi« 

Pkwirs^ their remarkable power of contaminating com* 
mon air equally in ^ery firuation,p« 5^»— They yieht 
pdfonous air by night aixd by day, and poifonofdinar]^ 
air^exp. 6^— 70.— Danger from them, p. 56.— Their 
tirulent efled not checked by die fun, p. 5^. nor bjr 
told weather, p. 288. 

J>fo/V/, whether any nkturally Aich exift ? p* i lif 

hntoMO^^hhk* Excellence of his Eudiometer, p. Ix« 
His experiments upon the air of water, p. 128.— Hit 
new difcovery of procuring dephlogifticated air in any 
quantjtx wanted at acheap xute, p. xtn 

FraximllM 
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ftafiiatbt tAAsK frrflarinftraUe a?r, p. 14.6. 

fruit. AH fruits haire '« j^tfimods exhalatidir by diy 
'^ imd^ tltgfit, p. $S -rrPoilbn common air at atf times, 
y. jS, ckp, 7j— 9i.-^'llicir noxioos cffcft greatff than 
that of gow^s, p. ^.-^Theli' deleterious cfffer'tt Ac ke4 
iny tlle'^Q, i^. 60. anrd by co'.d weither ev^Vi in the- 
Ugfir; p. 2$^. erp.iy.^^filleft of the light upon fruit, 

|S^>i)/% tt/r. Ii^ftnit^lfile' df from lUetub rottdcred 
inch by plantS| p. 1969 C|xp. j6^y 

- - C. 

G«/ His exiftettce deduce4 from the^OA^^fiiplation of 
nature, p. 14Q. 

Cra/s. Its air of the day dli'mtn^, <xp. i«««-Its air of 
the night e:ica|nined, exp. 36.— Contaminates commoA 
air by night, tlLpi ^gf.— Its air of the night and da]f 

* ifogcthcr eitatriinedjp. 51. 

Gntu ytgitmili Matter^ >yhere'tb be' fBtin'^ ifi ibifndance, 
p; ^l.-^Difco^red by trr^ PrielUey, p, S^.xllts na-* 
ture«inveftigated> it>!d.-^Serves as an inde^ of t!he rea^t 
4ineft of leaves tb yi61d dcphiogllMcated atr, p. 8t, 

- \ '.' .H," 

fffihis^ (Di-,) IjJs difcQKeries on air, p. x 1 1, 

/£r«/ fpoils the air of vegetables, p. 11 j.— Even that of the 
fun fpoils air without theaffiflancc of vegetables, p. 274. 
—The degree of heat at the time thefe experiments weve 
made, ,p. a88. — Ja by no means the canfe ol* plaits 
yielding dephlogifticated air, p» 2S9 but rather pb^ 
ilruds this operation of the v^tables, p. 294* 
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Hilmottty Tan^ Wi gas JyJvtftrey p« ill. 

Htmlock JFaur, See Cicuta. 

Hipponume MandntHa^ See Mangemal'trt^ 

Houhoufesy air of, is offeniive, p. 49. 

Hen^-fuckli. See Caprifolium. 

Hmngary^ why its plains are unwholefome, p. 148. — How 
to remedy this evil, p. 291. 

Ifyofiyamus yields dephlogifticated air by day, cxp, 61. — 
its effcfts upon common air, p. 65. — Its remarkable 
quality of contaminating common air by night, exp« 
43, 44. — Is checked by cold weather, p. 289. 

I. 

Inflammable air, ^hat ? p. liv. — Effect of plants npoa 
it, p. 9 & feq, cxp. 103— 118. — Is changed by 
plants into fulminating or exploliveair even by night, 
p. io6.-rIs produced by Fraximlla when in flower, 
p. 146.— Extricated from food in our inteftines, p. 
ii8. 

Inflammatory jyifiafis^ new method of curing them, p.xlvi, 

luteflinesy what air they contain, p. ii6. 

Inundations, to be prevented, p. 291. 

Juniperus Firgineana^ its dephlogiflicated air examined, 
cxp. !!♦ 

L. 

Lake Pontine, why its sur is dangerous, p. i^f. 
LamtumAlhnm, \tt natural air examined, p. 26.^ Its 
dephlogjifticated air examined, exp. 3. 

Y Lauroara/us. 
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Laurocirafus^ Its air by day, exp. 62.— its air of the daf 
and the night together, exp. 5;.— Begins late in the 
day to yield dephlogiflicated air, p* 20.— -Its parti- 
cular nature, p. 20. — Is one of the moft terrible poi- 
fons, exp, 62. — Contaminates common air by night 
lefs than fome other trees, exp. 1 19. 

Laurus Campboratat its air examined, exp* la* 

Leanfts. Sentiment of Mr. Bonnet upon the. ufe of them^ 
p. 3. — Microfcopical obfervaiions, ibid. — Their ufe 
to the tree, p. 2. — To the fruit, ibid. — Abforb 
molflore from the air, ibid. — Their general prof)ertics, 
p. 5 & feq. — ^Their particular properties, p. 17— 3'8, — 
Expofe their varnifhed furface to the fun, p. 8.— 
Yield dephlogiflicated air by day, p, 41. — Yield poi- 
fonous air in the night and in the ih^de, exp. 30, 44, 
47,— This tfk^ checked by cold weather, p. 288. — 
Their natural air is common air, p. 25. — ^They yield 
poifonous air by the warmth of a fire, p. 27. — Full- 
grown give better air than young ones, p. 9^, exp. 
122, 123. — Rcafon of this pbaenomenon, p. 97. — Dead 
leaves yield no dephlogifticated air, p. 37. — Kept in a 
room, whether hurtful ? p. ^o. — They die foon when 
the air-bubbles are fhook off, p. 71. and why, p. 74. 
—Their prolific nature in yielding air-bubbles, p. 72. 
— ^Thc moft part of dephlogifticated air odzcs out of 
their undcr-furface, p. 209. — In fome out of their 
upper-furface, ibid. 

L'me-trtt^ its air by night, exp, 37.— Its faculty of fpoil- 
ing common air by night, and corrediing it again by 
the day, exp.^ 50. 

tmons contaminate air, exp, 7?— 83. 

5 Ulht 
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Ligbi. S^ Sun. 
Lodelia Lngijkra^ iu dangerous exhalations, p. 14 j. * 

M, 

Magittmi^ Mr. de, his Eudiometer* See the word Eudl' 

§mitir in the explication of the terms* 
idalva, nature of its air-bubbles, p. 16.— Begins early in 

the morning to yield air, ibid. 
MmMgnual-tret^ its dangerous exhalations, p. 145. 
Marjhes to be drained, p. 291. 

Mtdidne^ gtcat defideratum in medicine obtuned, p. zlvi. 
-Mrrr«rx gives the beft nitrous air, p. 170. — May be ren- 
dered malleable, p. 112. 
Mtiamwrphofis of air, p. 116.— Of bodies cveiy where 

obvious, p. 1 1 8. 
MuJIard plant, its power of fpoiling good air by night, 

and correcting it again by day, exp. 59, 6o. — ^Effedt 

of its roots on common air, exp. 73. 
MMerriis, Remarkable power of contaminating air, p. 

61. exp. 84. 

N. 

Vafturttmm Jndicum, its peculiar manner of yielding de* 
phlogifUcated air, p. 18.— Its remarkable property of 
yielding good dcphlogifticated air, p. 42.'— The qua" 
lity and quantity of its air examined, exp. 30, 31, 31, 

34- 
Nettli^ its remarkable quality of correfting bad air, exp. 

57. 

Y 2 Nigh, 
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JV^ify eke curie of plants efaporadiig bid air tsd con- 
t ia l wi i i n; coauaoa atr» p. 47. ezp. 36— 5 ;«— Dauber 
of keepiDg pbott in a room at night» p. 67. 

Jiilhi'Jh^ gires ^ephkgifticated air hj day, ezp. JSj^— 
^cnUcoflUDOo air hf night, exp. 43* 

Niirt^ its compooeat parti, p. ii8«— What qoantitj of 
dephlogiilicated air it yields, p« ii8. 

Niirmt mad yields difiereat Idodiof air, p. |27«*— Ita 
wopdcrfal eflfid apon metals, p. zii. 

Niir§msair. What? p. liiL — ^A teft of the goodnefi 
ofief^afaleairs, p« 97 — io8.-*Bat fiuls in fome in* 
fiances, p. 99 aad icq. exp. iio~ii5«— This akeady 
discovered by Dr. Prieftley, p* li.— how to prodooe it^ 
p. i7o.^ts inconftant qnality it a great fonrce <^ 
errors in examiiuDg air, p. 169.— This diffi^ilty over- 
come by Abb£ Fontana's method, p; 173. — ^The die* 
ory of this, p. 174, — ^The beft manner of getting it of 
a confiant Quality, p. 170 — 279.— Why, in the me- 

. |bod ofed by Dr. PriefUey* theremainii^ bulk of tha 
two airs is greater than in the abridged method fami» 

' Bar to the author, p. 28^. 

Njmfkgm J/ta^ iu air-bubbles, p. 16. 

O. 

• Oaif its pecttKar nature in yielding air bubbles^ p. iS. 
— Itt air by night, exp. 37.— Its air in the ihade, exp. 
47« — ^lu faculty of eontaminadng common air by 
night, and corrtding it again by day, exp. 5o>— Does 
not infed air fo much as feme odier trees, exp. 119. 
-^But fometimes much nM)re (perhaps in very warm 
weather), p. 205. 

OU 
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OU jigi. If adTantageoBt for old people to fieep with 

young, p. 135. 
Oramge-triti^ Tlieir danger if kept in a room, p. (S/. 



P. 



Pofjlijuy its air-bubblesy p. 10* 

Pifpifmint^ its facplty of fpoiling common air in the 
Ihade, exp. 45* — Its remarkable faculty of corre^ng 
bad air^ exp* 56* 

Ptacbes poifon common air, exp. 75 — 77. 

Pemrs fpoil common air, exp. 8o. 

Perpcaniaurtnsy its remarkable faculty of correding bad 
air, p. 40. exp* 58.— Its air of the day and the night 
together, exp. 54.— Its remarkable quality of poifon- 
ing common air by night, p. ao^.— Its power of chang- 

^ ing inflammable air, and to make it explofive, p. 109 
-& feq. exp. 10 j, 107, no, ixi, zi8. 

Perjpiration of air from our (kin, p. 1 29. 

FblogiftUatid air. What ? p. Iv. 

Piatt explained, p. 293. 

PAi«/i yield dephlogifticated air by day, p. 14— -41. and 
bad air by night, p. 47.— Their power ofcorredUng 
bad' air, p. 62* — Their power of improving common 
air, p. 62, — ^Thrive better in foul air, p. 62. — ^Thc 
reafon of this, p« 64.— Do not corred bad air by nighr, 
exp. 57- 

foi/onous plants yield dephlogifiiuted air, |>. 222. 

Z Pontine 
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pMiht lakt. Why dangerous^ p. 147.— How to correft 
It, p. 291. 

Fotdi$e Umviu Their air, p. .26.— Their faculty of con- 
taminating good air by night, exp, 43.-~Yield bad 
air by night, exp, ^y* 

Friefllcy^ the rev. Dr. hia difcovery of the dephlogifti- 
cated air, p. xix.— -His difcovery of the Eudiometer, 
p. Ix. — His difcovery of the dephlogiflicated air from 
water alone, p. 22. — His difcovery that plants thrive 
better in putrid air, p. xxiii. and p. 62.-— That air of 
Hot-houfes is unwholefome, p. 50. — That a rofe con* 
laminates air, p. 55. — His fehtiment upon vegetatiou 
in Ttgzxd to air, p. xxiv* 

Primgle, Sir John, his difcourfe, caufe of the author's 
purfuing the objeft, p, xvi. 

Putrid dtfea/esy new method of curing them, p. xlvi« 



R. 



Pajbtrty Jhruhy peculiar manner of yielding dephlogifli- 
cated air, p. 19. 

Re/piratioH^ if plants have organs of refpiration, p, 34. 
In what manner it contaminates air, p. xlvi. > 

Rome^ why its air unwholefome, p. 146. 291. How to 
remedy this mifchief, 291. 

Room. EiFedl of plants kept in a room, p. 67. Effed 
of a tree ftandingnear the windows, p. 144, 

Roots^ All roots contaminate air, few excepted, exp. 

. 7'— 74> p. S3»'~Abforb inflammable air, exp, 116. 

The 
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The bad effed of roots is overbalanced by the plant, 
p. j^. — ^Their deleterious inflaence upon the air 
checked by cold weather, p.' 288. 
Rujbts. Their faculty of corredting bad air, cxp. 584 
Air of their roots examined, exp. 72. 



Sahina yields dephlogiflicaled air by day, exp. 64. 

Sage* See Salvia. 

Salvia. Its natural air is common air, p. 26.— Its air 

by night, exp. 37. 
Schaolmafiers. A vulgdr error among them about the 

wholefomenefs of breathing the evaporation of young 

people, p. 134. 
Sick fer/ens. Danger from keeping green branches or. 

plants in their room by nighty p* 51* 
SbaJi. Plants yield bad air in the fhade, tx:^^. ^5. 
Skin, Air from our . fkin is continually dtfdiarged by 

way of an infenfible perfpiration, p. i29^How it 

ifTues, p. i30,«— Its; nature examined, p. 153.— -How 

tocolleftit, p. 130.— Is of a poifonous^ naturcy 133, 

i34«— Not better from youog perfons, p. 134*— |t 

is mixed with atmofpheric air, p. 13 j. 
Spam, Air of Spars corrodes glafs, p. i22.-^Is 

changed into ftone by the contaA of water, ilfid^ 
Spring. Difpoiition of the atmofphere in the fpring, 

p. 142. 

Z 2. Spurgt, 
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Spurge* See ii^b^rhiiu 

SiaUs. Gre^hfiallu yidd dephlogiflic^^d air^ exp, gi^ 

Strawbttry leaveSf pecttliat inann^ of yiddiog dejpblo- 

gifticated air, p. ig* 
Sun. Its light is the produdive dmft of the d^logifli-' 

cated air frdm plants, p. 28.— By no means its 

warmth, p. 21. — Contaminates air by itfelf, without 

the affiftanee of vegetables, p. 274* 



t. 



T^ffocjco yields dephiogifiicated air, expi 9. 641 

Taxis, See i>«>./r/*. 

7£^. The nitrous tefl for examining air, found oat hf 

Dr, Prieftky. See the words Frifftlty^ Nitrous esr^ Air^ 

' j^ime/fhere.^-RtzCon of the difierent refults in patting 

. the' fame air to the teft^ itt?eftigated, p^ 284. Thi:8 

difficulty remedied, 281. 
tbirmometery at what degree it ftood during the time theft 
• experiiaentswerefliade^ p« 288i 
Thi^^ . its. atr^ exp. 6. 
fran/mumion of air, p. 1 16.— Of bodies every where to 

be found, p. 1B8. 
J>M/* What trees tp be planted for the wholeibmenefs 

of a country, p, 93.-^tJnwholefbme, when growing 
I ia a-fmaU place, p. 144. 
Tu/ca/^* Why ks air very whdeftimc^ p. 147, 



yegeiMi* 
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ffgefinhles. Sec Plants. Thcoiy of their effcft npoti air, 
p. 74. — AWbrbe air, p. 7 7,— Principally dephlogtfti- 
cated and phlogifHcftted air, p. 78.— Yield defMo- 
gifticated air only from their leaves and green ftalks, 
ezp. 92, 93. -«- Principally from the under part of the 
leaves, p. xxxvi. and p. 2o.->— At what time tif fche 
day they begin to yield dephlbgiiUcated aur, p. 44. 
7^..-^Their natural air is common air, p. zf. which 
Is changed into, fix different kinds of air, accordii^ to 
the different operations it undergoes, p. ir5, ezp. 
36. 5 j.-^Render common air poifonous in the dark^ 
p. 102. 105. exp. 44. 

Fegetation has nothing to do with the plants yielding de« 
phlogiiticated air, p. 44. 

fitnna. Its plain in want of tree, p. i48, 

Fine. Its air, cxp, 4. 122, . 1 23.— Does not much infeft 
common air at night, exp. 120. — Its remarkable fa- 
culty of correfting bad air, and of rendering in the 
day again wholefome the air which was contaminated 
by k at night, /exp. 50. 5 8. -Peculiarity of air- 
bubbks from the leaves, p. 20. 

Vitriolic acid. Its effedt upon iron, p. i20» 

Fuhatia. See Atripltx. 



VTater. 



Digitized by 



Google 



1 N D E X* 



W. 



Watir* The nature of its air inrefUgated, p. t^ 
Yields by itfelf dephlogiflicated air, p. 22.— Is 
changeable into dephlogifligated air, p. 90* i28» 
Pump-water obflrudis the lead the dephlogi^cated air 
oozing out of the leaves, p. 83*--Effed of boiled water 
upon plants, p. 85.— £fFc6k of didilled water, of 
river, and rain water, exp. 24*. — Of water impreg- 
nated with fi|ced air, p. 84* exp. 98. — Water warmed 
by the fun lofes its power of promoting the produ^ion 
of dephlogiilicated air from .plants, p, 289, p. 289.-— 
But this faculty is again re^ored by cold^ ibid. 

^aier-fepper. See Perficaria urenu 

Walnuts contaminate air, exp. 91. 

Walnut Ua<ves, The quantity and quality of their air 
examined, p. 35.-— Their air in the fhade, exp. 46* 
Very apt to contaminate, common air in the dark, 
exp. 119.— But mend it again by day, exp. 50. 

Willffw leaves. Their air, exp. 2. 20. 25, 26. 28. 
Their air in the fhade, exp. 48.— Contaminate com- 
mon air by night, and mend it again by day, p. 50. 

Wind may perhaps affeA the falubrity of air, p. 35. 12^. 

Winter: Its cold checks the general tendency to cor- 
ruption of different fubflances, p. 142.— -and evea 
that of the fubHance of air itfelf, p. 290. 

TeW'trtf, 
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Tew^treex or Taxh^ its air by night, cxp. 37* 
Zou»g Pirfins. If wholefomc for old people to fleep 
with yoangy p. 1^ 
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